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(57) The invention relates to a polycarbonate resin 
composition, including (1) a colored composition that 
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thereto, (2) a composition that comprises a polycar- 
bonate resin terminated with a specific phenoxy group, 
a functional group-having silicone compound and a 



core/shell-type grafted rubber-like elastomer, and (3) a 
composition that comprises a specifically-terminated ar- 
omatic polycarbonate-polyorganosiloxane copolymer, a 
specifically-terminated aromatic polycarbonate and a fi- 
bril-forming polytetrafluoroethylene. 
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Description 

TECHNICAL FIELD 

s [0001 ] The present invention includes first to third aspects all relating to a polycarbonate resin composition. Precisely, 
the first aspect of the invention relates to a colored polycarbonate resin composition of good flowability and impact 
resistance, of which the injection moldings are especially glossy; the second aspect thereof relates to a polycarbonate 
resin composition of good impact resistance, moldability (melt flowability) and flame retardancy, not containing a hal-_ 
ogen or phosphorus-containing flame retardant, and to its moldings; and the third aspect of the invention relates.to a 

10 polycarbonate resin composition of good flowability, impact resistance and flame retardancy. 

BACKGROUND ART 

[0002] Having the advantages of mechanical strength (impact resistance), heat resistance and good electric prop- 
's erties, polycarbonate resins serve as engineering plastics and have many applications in various fields of, for example, 
electricand electronic appliances and automobile parts. Above all, colored polycarbonates are used, for example, for 
parts of electric and electronic appliances, parts of electrically-powered tools and parts of cameras. Glass fibers serving 
as an inorganic filler are added to such polycarbonate resins for improving the stiffness and dimensional stability of 
the resin articles, and they are known as glass fiber-reinforced polycarbonate resins. 
20 [0003] Such glass fiber- reinforced polycarbonate resins are used for thin-wall moldings these days, and it is desired 
to increase the flowability of the resins. Lowering the molecular weight of polycarbonate is effective for increasing the 
resin flowability, which, however, greatly lowers the impact resistance of the resin articles. . 
[0004] To solve the problem, proposed are a composition that comprises a glass fiber-reinforced polycarbonate resin 
and an organosiloxane (Japanese Patent Publication No. 35929/1984, International Patent Publication No. 
25 501 860/1 982) and a polycarbonate-polyorganosiloxane copolymer reinforced with glass fibers (Japanese Patent Laid- 
Open No. 173061/1990). The techniques proposed are to improve the balance of the resin flowability and the impact 
resistance of the resin articles, but are still unsatisfactory. Another problem with colored polycarbonate compositions 
• is that the glossiness of their injection moldings is not good when ordinary polycarbonate is used in the compositions. 
[0005] the first aspect of the invention has been made in consideration of the situation as above, and its object is 
30 to provide a colored polycarbonate resin composition of which the advantages are that its flowability is improved not 
detracting from the impact resistance of the resin moldings, and especially the glossiness of the injection moldings of 
the resin composition is extremely good. 

[0006] As a rule, polycarbonate resins are self-extinguishable. However, in some fields of typically OA appliances, 
information and communication appliances, and other electric and electronic appliances for household use, required 
35 are polycarbonate resins of more improved flame retardancy. For these, various flame retardants are added to poly- 
carbonate resins to meet the requirement. 

[0007] For improving the flame retardancy of polycarbonate resins, halogen-containing flame retardants such as 
bisphenoi A halides and halogenated polycarbonate oligomers have been used along with a flame retardation promoter 
such as antimony oxide, as their flame-retarding ability is good. 

40 [0008] However, with the recent tendency toward safety living and environmental protection from discarded and 
incinerated wastes, the market requires flame retardation with non-halogen flame retardants. As non-halogen flame 
retardants, phosphorus-containing organic flame retardants, especially organic phosphate compounds may be added 
to polycarbonate resin compositions, for which various methods have been proposed. Such flame retardants, organic 
phosphate compounds serve also'as a plasticizer, and polycarbonate resin compositions containing them exhibit ex- 

^5 eel lent flame retardancy. 

[0009] However, in order to make polycarbonate resins have good flame retardancy by adding thereto a phosphate 
compound, a relatively large amount of the compound must be added to the resins. In general, polycarbonate resins 
require relatively high molding temperatures, and their melt viscosity is high. Therefore, for molding them into thin- 
walled and large-sized moldings, the molding temperature will have to be higher. For these reasons, phosphate com- 

50 pounds often cause some problems when added to such polycarbonate resins, though their flame-retarding ability is 
good. For example, phosphate compounds often corrode molds used for molding resins containing them, and generate 
gas to have some unfavorable influences on the working environments and even on the appearance of the moldings. 
Another problem with phosphate compounds is that, when the moldings containing them are left under heat or in high- 
temperature and high-humidity conditions, the compounds lower the impact strength of the moldings and yellow the 

55 moldings. In addition, polycarbonate resin compositions containing phosphate compounds are not stable under heat, 
and therefore do not meet the recent requirement for recycling resin products. This is still another problem with phos- 
phate compounds. 

[0010] Apart from the above, proposed is another technique of adding silicone compounds to polycarbonate resins 
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to make the resins have flame retardancy. In this, silicone compounds added to the resins do not give toxic gas when 
fired. For example, (1) Japanese Patent Laid-Open No. 139964/1998 discloses a flame retardant that comprises a 
silicone resin having a specific structure and a specific molecular weight. 

[0011] (2) Japanese Patent Laid-Open Nos. 45160/1976, 318069/1989, 306265/1994, 12868/1996, 295796/1996, 
5 and Japanese Patent Publication No. 48947/1991 disclose silicone-containing, flame-retardant polycarbonate resin 
compositions. 

[0012] The flame retardancy level of the products in (1 ) is high in some degree, but the impact resistance thereof is 
often low. The technology of (2) differs from that of (1) in that the silicones used in (2) do not act as a flame retardant 
by themselves, but are for improving the dropping resistance of resins, and some examples of silicones for that purpose 
io are mentioned. Anyhow, in (2), the resins indispensably require an additional flame retardant of, for example, phosphate 
compounds or metal salts of Group 2 of the Periodic Table. Another problem with the flame-retardant polycarbonate 
resin compositions in (2) is that the flame retardant added thereto worsens the moldability and even the physical 
properties of the resin compositions and their moldings. 

[0013] Also known is a flame-retardant polycarbonate resin composition that comprises a polycarbonate-polyorga- 
15 nosiloxane copolymer-containing resin (this is one type of polycarbonate resin) and contains a fibril-forming poly- 
tetrafluoroethylene (Japanese Patent Laid-Open No. 81620/1996). Even though its polyorganosiloxane content is low, 
falling within a specifically defined range, the composition exhibits good flame retardancy. However, the composition 
is problematic in that its impact resistance characteristic of polycarbonate resin is often not good though its flame 
retardancy is good. ' 

20 [0014] The second aspect of the invention has been made in consideration of the situation as above, and its object 
is to provide a polycarbonate resin composition of which the advantages are that its moldability, or that is, melt flowability 
is improved not detracting from the impact resistance thereof characteristic of polycarbonate resin, its flame retardancy, 
heat resistance and recyclability are all good, and it can be molded into thin-walled moldings that are lightweight and 
save natural resources, and to provide such moldings of the composition. 

25 [0015] Of various thermoplastic resins, polycarbonate resins have a high oxidation index and are therefore self- 
extinguishable. In general, however, the flame retardancy level needed in the field of OA appliances and other electric 
and electronic appliances is high, concretely, V-0 as the UL94 Standard. For making those appliances resistant to 
flames to the desired level, therefore, flame retardant and flame retardation promoter are added thereto. However, the 
additives lower the impact resistance and the heat resistance of the appliances. 

30 [0016] In particular, flame-retardant materials of good flowability are desired these days for large-sized and thin- 
walled moldings for housings of copiers and printers. The flowability of polycarbonate-polyorganosiloxane copolymers 
could be increased by reducing the molecular weight thereof according to the technology mentioned above, but this 
is problematic in that the impact resistance of the copolymers is low. On the other hand, the flowability of polycarbonate 
resins could also be increased by reducing the molecular weight thereof, but this is also problematic in that the flame 

35 retardancy and the impact resistance of the resins are low 

[0017] The third aspect of the invention has been made in consideration of the situation as above, and its object is 
to provide a polycarbonate resin composition of good flowability, impact resistance and flame retardancy. 

DISCLOSURE OF THE INVENTION < 

[001 8] We, the present inventors have assiduously studied, and, as a result, have found that the object of the invention 
mentioned above can be attained by using an aromatic polycarbonate resin having a specific terminal group. On the 
basis of this finding, we have completed the first aspect of the invention. 
[0019] Specifically, the first aspect of the invention is summarized as follows: 
45 , 

1 . A colored polycarbonate resin composition, which comprises 100 parts by weight of a polycarbonate resin com- 
prising from 10 to 100 % by weight of an aromatic polycarbonate (A) having a terminal group of the following 
general formula (1-1): 

50 

R /^V R ' • • (i-i) 

— o- c-o-(er) Vi 1J 

55 - 

wherein R 1 represents an alkyl group having from 10 to 35 carbon atoms, 

and from 0 to 90 % by weight of an aromatic polycarbonate (B) having a terminal group of the following general 
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formula (I-2): 



o - c -o-^f 



10 wherein R 2 represents an alky! group having from 1 to 9 carbon atoms, an aryl group having from 6 to 20 carbon 

atoms, or a halogen atom, and a indicates an integer of from 0 to 5, 
and from 5 to 150 parts by weight of an inorganic filler (C). 

2. The polycarbonate resin composition of above 1 , 
wherein the inorganic filler (C) is glass fibers. 

is 3. The polycarbonate resin composition of above 1 or 2, 

wherein R 1 in formula (1-1) is a branched alkyl group having from 10 to 35 carbon atoms. 

4. The polycarbonate resin composition of any of above 1 to 3, wherein the polycarbonate resin has a viscosity- 
average molecular weight of from 1 0,000 to 40,000. 

5. Parts of electric and ejectronic appliances, parts of electrically-powered tools and parts of cameras, for which 
20 js used the polycarbonate resin composition of any of above 1 to 4, 

[0020] We, the inventors have further studied how to improve the impact resistance, the heat resistance, the recy- 
clability and the moldability of polycarbonate resin in making the resin resistant to flames by the silicone compound. 
[0021 ] As a result, we have found that, when a specific polycarbonate resin is combined selectively with < 1 > a specific 
25 minor silicon compound and a specific rubber-like elastomer or with <2> a styrenic resin and a specific fluororesin in 
preparing a polycarbonate resin composition, then the moldability and the flame retardancy of the resin composition 
are significantly improved not detracting from the impact resistance thereof. On the basis of these findings, we have 
completed the second aspect of the invention. 

[0022] Specifically, the second aspect of the invention provides the following: " 

30 

1. A polycarbonate resin composition, which comprises 100 parts by weight of a polycarbonate-based resin (A) 
that contains a polycarbonate resin terminated with a phenoxy group having an alkyl group with from 21 to 35 
carbon atoms, from 0.1 to 10 parts by weight of a functional group-having silicone compound (B), and from 0.2 to 
10 parts by weight of a core/shell-type, grafted rubber-like elastomer (C). 
35 2. The polycarbonate resin composition of above 1 , 

wherein the polycarbonate-based resin (A) contains at least a polycarbonate-polyorganosiloxane copolymer and 
the polyorganosiloxane content of the polycarbonate-based resin is from 0.1 to 10 % by weight. 

3. The" polycarbonate resin composition of above 1 or 2, which further contains from 0.02 to 5 parts by weight, 
relative to 100 parts by weight of the polycarbonate-based resin (A) therein, a polyfluoro-olefin resin (D). 

40 - 4. A polycarbonate resin composition, which comprises 100 parts by weight of a resin mixture of from 1 to 99 % 
by weight of a polycarbonate-based resin (A) that contains a polycarbonate. resin terminated with an alkylphenol 
of which the alkyl group has from 21 to 35 carbon atoms, and from 1 to 99 % by weight of a styrenic resin (E), and 
from 0.01 to 5 parts by weight of a polyfluoro-olefin resin (D). 

5. The polycarbonate resin composition of above 4, 

45 wherein the polycarbonate-based resin (A) contains at least a polycarbonate-polyorganosiloxane copolymer and 

the polyorganosiloxane content of the polycarbonate-based resin is from 0.1 to 10 % by weight. 

6. The polycarbonate resin composition of above 4 or 5, 

wherein the resin mixture comprises from 70 to 98 % by weight of the polycarbonate-based resin (A) and from 2 
to 30 % by weight of a rubber-modified styrenic resin as the component (E). 
50 7. The polycarbonate resin composition of any of above 4 to 6, which further contains from 0.1 to 10 parts by 

' weight, relative to 1 00 parts by weight of the resin mixture of (A) and (E) therein, a functional group-having silicone 
compound (B). 

8. The polycarbonate resin composition of any of above 4 to 7, which further contains from 1 to 1 00 parts by weight, 
relative to 100 parts by weight of the resin mixture of (A) and (E) therein, an inorganic filler (F). 
55 9. Moldings of the polycarbonate resin composition of any of above 1 to 8. 

10. Housings or parts of electric and electronic appliances, for which is used the polycarbonate resin composition 
of any of above 1 to 8. 
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[0023] We, the inventors have still further studied, and as a result, we have found that the object of the invention 
mentioned above can be attained by a polycarbonate resin composition comprising <1> an aromatic polycarbonate 
resin that contains an aromatic polycarbonate-polyorganosiloxane copolymer having an ordinary terminal group and 
an aromatic polycarbonate having a specific terminal group or <2> an aromatic polycarbonate resin that contains an 
aromatic polycarbonate-polyorganosiloxane copolymer having a specific terminal group, and a specific polytetrafluor- 
oethylene added thereto. On the basis of these findings, we have completed the third aspect of the invention. 
[0024] Specifically, the third aspect of the invention is summarized as follows: 

1. A polycarbonate resin composition, which comprises 100 parts by weight of an aromatic polycarbonate resin 
that contains an aromatic polycarbonate-polyorganosiloxane copolymer (A) having a terminal group of the following 
general formula (1 11-1): 



wherein R 1 represents an alkyl group having from 1 to 9 carbon atoms, an aryl group having from 6 to 20 carbon 
atoms, or a halogen atom, and a indicates an integer of from 0 to 5, 

and an aromatic polycarbonate (B) having a terminal group of the following general formula (III-2): 



" /^s Rl • ■ • ( in-2) 



wherein R 2 represents an alkyl group having from 21 to 35 carbon atoms, 

and from 0.05 to 1 part by weight of a fibril-forming polytetrafluoroethylene (C) having a mean molecular weight 
of at least 500,000. 

2. The polycarbonate resin composition of above 1 , 

wherein the aromatic polycarbonate resin that contains the components (A) and (B) has a viscosity-average mo- 
lecular weight of from 1.0,000 to 40,000. 

3. The polycarbonate resin composition of above 1 or 2, 

wherein the polyorganosiloxane content of the component (A) is from 0.1 to 2 % by weight of the aromatic poly- 
carbonate resin that contains the components (A) and (B). 

4. The polycarbonate resin composition of any of above 1 to 3, wherein the ratio of the component (B) is at least 
10 % by weight of the aromatic polycarbonate resin that contains the components (A) and (B). 

5. A polycarbonate resin composition, which comprises 100 parts by weight of an aromatic polycarbonate resin 
that contains an aromatic polycarbonate-polyorganosiloxane copolymer (D) having a terminal group of the following 
general formula (I II-2'): 



wherein R 2 * represents an alkyl group having from 21 to 35 carbon atoms, 

and from 0.05 to 1 part by weight of a fibril-forming polytetrafluoroethylene (C) having a mean molecular weight 
of at least 500,000. 

6. The polycarbonate resin composition of above 5, 

wherein the aromatic polycarbonate resin that contains the component (D) has a viscosity-average molecular 
weight of from 10,000 to 40,000. r 
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7. The polycarbonate resin composition of above 5 or 6, 

wherein the polyorganosiloxane content of the component (D) is from 0.1 to 2 % by weight of the aromatic poly- 
carbonate resin that contains the component (D). 

8. Housings or parts of electric and electronic appliances, for which is used the polycarbonate resin composition 
5 of any of above 1 to 7. 

BRIEF DESCRIPTION OF THE DRAWING 

[0025] ' 

w 

Fig. 1 is a perspective view of a tool for holding a test piece thereon for evaluating the grease resistance of the 
composition of the second aspect of the invention. 

BEST MODES OF CARRYING OUT THE INVENTION 

15 

[0026] The invention is described in detail hereinunder. 

[I] First Aspect of the Invention: . 

20 [0027] The component (A) of the polycarbonate resin composition of the first aspect of the invention (in this section, 
the "first aspect of the invention" will be simply referred to as "the invention") is an aromatic polycarbonate having a 
terminal group of formula (1-1) mentioned above. In formula (1-1), R 1 represents an alkyl group having from 10 to 35 
carbon atoms, and it may be linear or branched. 

[0028] The aromatic polycarbonate may be produced in any known method of generally reacting a biphenol with a 
25 polycarbonate precursor such as phosgene or a carbonate compound. Concretely, for example, it may be produced 
by reacting a diphenol with a polycarbonate precursor such as phosgene or by interesterifying a carbonate precursor 
such as diphenyl carbonate with a diphenol, in a solvent such as methylene chloride in the presence of a known acid 
receptor and a long-chain alkylphenol serving as a terminal stopper of the following formula (I-3): 

30 

35 wherein R 1 has the same meaning as above, - 

optionally with adding a branching agent to'the reaction system. 

[0029] Various types of diphenols are known, and 2;2-bis(4-hydroxyphenyl)propane (generally referred to as bisphe- 
nol A) is favorable to the invention. Except bisphenol A, other diphenols usable herein are, for example, bis(hydroxyaryl) 
alkanes such as bis(4-hydroxyphenyl)methane, 1 ,1-bis(4-hydroxyphenyl)ethane, 2,2-bis(4-hydroxyphenyl)butane, 

40 2,2-bis(4-hydroxyphenyl)octane, 2,2-bis(4-hydroxy-1-methylphenyl)propane, 1 ,1-bis(4-hydroxy-tert-butylphenyl)pro- 
pane, 2 1 2-bis(4-hydroxy-3-bromophenyl)propane, 2,2-bis(4-hydroxy-3,5-tetramethylphenyl)propane, 2,2-bis(4-hy- 
droxy-3-chlorophenyl)propane, 2,2-bis(4-hydroxy-3 ,5-tetrachlorophenyl)propane, 2,2-bis(4-hydroxy-3 ,5-tetrab- 
romophenyl)propane; bis(hydroxyaryl)arylalkanes such as 2,2-bis(4-hydroxyphenyl)phenylmethane, bis (4- hydroxy- 
phenyl)naphthylmethane; bis(hydroxyaryl)cycloalkanes such as~1,1-bis(4-hydroxyphenyl)cyclopentane, 1,1-bis(4-hy- 

45 droxyphenyl)cyclohexane, 1 ,1-bis(4-hydroxyphenyl)-3,5,5-trimethylcyclohexane; dihydroxyaryl ethers such as 4,4'-di- 
hydroxyphenyl ether, 4,4'-dihydroxy-3,3 , -dimethylphenyl ether; dihydroxydiaryl sulfides such as 4,4'-dihydroxydiphenyl 
sulfide, 4,4'-dihydroxy-3,3'-dimethytdiphenyl sulfide; dihydroxydiaryl sulfoxides such as 4,4'-dihydoxydiphenyl sulfox- 
ide, 4,4 , -dihydroxy-3,3'-dimethyldiphenyl sulfoxide; dihydroxydiaryl sulfones such as 4,4'-dihydoxydiphenyl sulfone, 
4,4'-dihydroxy-3,3'-dimethyldiphenyl sulfone; and dihydroxydiphenyls such as 4,4'-dihydroxydiphenyl. Singly or as 

50 combined, one or more of these diphenols may be used for the reaction. 

[0030] The carbonate compound includes, for example, diaryl carbonates such as diphenyl carbonate; and dialkyl 
carbonates such as dimethyl carbonate, diethyl carbonate. 

[0031 ] For the terminal stopper, used are long-chain monoalkylphenols of formula (I-3), of which p-alkylphenols are 
especially preferred for use herein. In the formula, R 1 represents an alkyl group having from 10 to 35 carbon atoms, 
55 and it may be linear or branched but is preferably branched. R 1 is preferably an alkyl group having from 1 2 to 24 carbon 
atoms. 

[0032] If the number of carbon atoms constituting the alkyl group is 9 or less, it is unfavorable since the flowability 
of the aromatic polycarbonate resin is low; but if 36 or more, it is also unfavorable since the heat resistance of the resin 
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, composition gradually lowers. 

[0033] Singly or as combined, one or more of the long-chain monoalkylphenols may be used herein. Not interfering 
with the effect of the invention, the long-chain monoalkylphenol may be combined with any other alkylphenol of which 
the alkyl group has at most 9 carbon atoms. 

5 [0034] As the case may be, the hydroxyl group of the diphenol may remain in the polycarbonate not completely 
terminated in the manner specifically defined herein, and the terminal fraction may be at least about 60 %. 
[0035] For the optional branching agent, for example, usable is a compound having at least three functional groups 
such as 1,1,1 -tris(4-hydroxyphenyl)ethane, a,a , a n -tris(4-hydroxyphenyl)-1,3,5-triisopropylben2ene, 1 -[a-methyl-a-(4'- 
hydroxyphenyl)ethyl]-4-[a l 1 a l -bis(4 M -hydroxyphenyl)ethyl]benzene, phloroglucine, trimellitic acid, isatin-bis(o-cresol). 

w [0036] The component (B) of the polycarbonate resin composition of the first aspect of the invention is an aromatic 
polycarbonate having a terminal group of formula (I-2). The aromatic polycarbonate is not specifically defined, and it 
may be readily produced by reacting a diphenol with phosgene or a carbonate compound. 

[0037] Concretely, for example, it may be produced by reacting a diphenol with a carbonate precursor such as phos- 
gene or by interesterifying a carbonate precursor such as diphenyl carbonate with a diphenol, in a solvent such as 

is methylene chloride in the presence of a catalyst such as'triethylamine and a terminal stopper. 

[0038] The diphenol may be the same as or different from that mentioned hereinabove. The polycarbonate may be 
a homopolymer for which one and the same diphenol is used, or a copolymer for which two or more different types of 
diphenols are used. Further, it may also be a thermoplastic random-branched polycarbonate for which the diphenol is 
combined with a polyfunctional aromatic compound. 

20 [0039] Examples of the dicarbonate compound are diaryl carbonates such as diphenyl carbonate, and dialkyl car- 
bonates such as dimethyl carbonate or diethyl carbonate. 

[0040] For the terminal stopper, used is a monophenol compound of the following general formula (1-4): 



25 



30 



(R 2 )a •'• • (1-4) 

HO- 



wherein R 2 and a have the same meanings as above. Preferably, it is a para-substituted monophenol. Concretely, it 
■ includes, for example, phenol, p-cresol, p-tert-butylphenol, p-tert-octylphenol, p-cumylphenol, p-nonylphenol, p-tert- 
amylphenol. 

[0041] The polycarbonate resin to be in the polycarbonate resin composition of the invention comprises the compo- 
35 nents (A) and (B). Regarding their blend ratio, the amount of the component (A) is from 10 to 100 % by weight, and 
that of the component (B) is from 0 to 90 % by weight. If the amount of the component (A) is smaller than 10 % by 
weight, it is unfavorable since the flowability of the resin composition of the invention is low and the moldings of the 
composition are not glossy. 

[0042] The viscosity-average molecular weight (Mv) of the polycarbonate resin preferably falls between 1 0,000 and 
40 40,000, more preferably between 12,000 and 30,000, even more preferably between 15,000 and 25,000. If the molec- 
ular weight of the resin is too low, the impact resistance of the resin moldings will be low; but if too high, the resin 
composition will be difficult to mold. 

[0043] Various types of inorganic fillers are known for the component (C) to be added to the polycarbonate resin in 
the invention, and they are for increasing the mechanical strength and improving the dimensional stability of the poly- 
ps carbonate resin composition or for increasing the amount of the resin composition. 

[0044] The inorganic filler includes, for example, potassium titanate whiskers, mineral fibers (e.g., rock wool), glass 
fibers, carbon fibers, metal fibers (e.g., stainless steel fibers), aluminium borate whiskers, silicon nitride whiskers, boron 
fibers, tetrapod zinc oxide whiskers, talc, clay, mica, peart mica, aluminium leaf, alumina, glass flakes, glass beads, 
glass balloons, carbon black, graphite, calcium carbonate, calcium sulfate, calcium silicate, titanium oxide, zinc oxide, 
50 silica, asbestos, and quarts powder. These inorganic fillers may be previously surface-treated or may not. The surface- 
treating agent includes, for example, silane coupling agents, higher fatty acids, metal salts of fatty acids, unsaturated 
organic acids, organic titanates, resin acids, and polyethylene glycols. With any of these, the inorganic fillers may be 
chemically or physically surface-treated. 

[0045] Of the inorganic fillers mentioned above, preferred for use herein are glass fibers and carbon fibers. 
55 [0046] For the glass fibers for use herein, any of alkali glass, low-alkali glass or non-alkali glass is preferred. The 
length of the glass fibers preferably falls between 0.1 and 8 mm, more preferably between 0.3 and 6 mm. Their diameter 
may fall between 0.1 and 30 nm, but preferably between 0.5 and 25 \im. The glass fibers are not specifically defined 
in point of their morphology, and they may be in any form of ravings, milled fibers or chopped fibers. Singly or as 
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combined, one or more different types of such glass fibers may be. used herein. Preferably, the glass fibers are treated 
with a surface-treating agent and then processed with a suitable sizing agent for enhancing the adhesiveness thereof 
to polycarbonate resin. The surface-treating agent includes, for example, silane coupling agents such as aminosilanes, 
epoxysilanes, vinylsilanes, acrylic silanes; titanate coupling agents, and aluminium, chromium, zirconium or boron- 

s containing coupling agents. Of those, preferred for use herein are silane coupling agents and titanate coupling agents, 
and more preferred are silane coupling agents. For treating the glass fibers with such a surface-treating agent, the 
method is not specifically defined and may be any conventional one. For example, employable are an aqueous solution 
method, an organic solvent method and a spraying method. The sizing agent includes, for example, urethane com- 
pounds, acrylic compounds, acrylonitrile-styrene copolymers and epoxy compounds, any of which are usable herein. 

io For processing the glass fibers with such a sizing agent, the method is not specifically defined and may be any con- 
ventional one. For example, employable is any method of dipping, roller-coating, blasting, casting or spraying. 
[0047] The carbon fibers for use herein may be produced from cellulose fibers, acrylic fibers, lignin, or petroleum or 
coal-type special pitch generally by firing them. Various types of such carbon fibers are known, including, for example, 
flame-retardant, carbonaceous or graphitic ones. Thre length of the carbon fibers generally falls between 0.01 and 10 

15 mm, and the diameter thereof may fall between 5 and 1 5 um The morphology of the carbon fibers is not specifically 
defined, including, for example, rovings, milled fibers and chopped strands. The carbon fibers may be surface-treated 
with epoxy resin or urethane resin for enhancing their affinity for polycarbonate resin. 

[0048] The amount of the inorganic filler to be in the resin composition of the invention is from 5 to 150 parts by 
weight, but preferably from 10 to 80 parts by weight, relative to 100 parts by weight of the polycarbonate resin therein. 
20 if it is smaller than 5 parts by weight, the stiffness of the resin composition is low and the dimensional stability thereof 
is also low. If larger than 150 parts by weight, it is unfavorable since the resin composition is difficult or impossible to 
knead. Within the preferred range, the inorganic filler is effective for more enhancing the impact resistance of the resin 
moldings. 

[0049] Not interfering with the object of the invention, the polycarbonate resin composition may contain from 100 to 
25 5,000 ppm of a colorant, further optionally other additives and other synthetic resins or elastomers. 

[0050] The additives are, for example, antioxidants such as hindered phenols, phosphorus-containing compounds 
(e.g., phosphites, phosphates), amines; UV absorbents such as benzotriazoles, benzophenones; optical stabilizers 
such as hindered amines; internal lubricants such as aliphatic carboxylates, paraffins, silicone oil, polyethylene wax; 
and mold release agents, flame retardants, flame retardation promoters, antistatic agents, colorants. 
30 [0051] The additional synthetic resins are, for example, polyethylene resins, polypropylene resins, polystyrene resins, 
AS resins (acrylonitrile-styrene copolymers), ABS resins (acrylonitrile-butadiene-styrene copolymers), polymethyl 
methacrylate resins. The elastomers are, for example, isobutylene-isoprene rubber, styrene-butadiene rubber, ethyl- 
ene-propylene rubber, acrylic elastomers. 

[0052] The components mentioned above may be formulated and kneaded in any ordinary method. For it, example, 
35 usable are any of ribbon blenders, drum tumblers, Henschel mixers, Banbury mixers, single-screw extruders, double- 
screw extruders, cokneaders, and multi-screw extruders. While kneaded, they may be heated generally at 240 to 320°C. 
[0053] The thus-obtained, colored polycarbonate resin composition may be molded in any known method. For ex- 
ample, it may be molded in any mode of injection molding, blow molding, extrusion molding, compression molding, 
calender molding or spin molding to give colored moldings such as parts of electric and electronic appliances, parts 
40 of electrically-powered tools and parts of cameras. 

[0054] The first aspect of the invention is described more concretely with reference to its Production Examples, 
Examples and Comparative Examples, which, however, are not intended to restrict the scope of the first aspect of the 
invention. 

45 [Preparation of alkylphenpl (a)] 

[0055] Starting compounds, 300 parts by weight of phenol and 1 05 parts by weight of 1 -eicosene/1 -docosene/1 -tet- 
racosene (composition ratio, 53.3/40.2/6.5 by moi%) in a molar ratio of phenol/olefin = 9/1 , and 10.5 parts by weight 
of a catalyst, strong-acid polystyrenic sulfonate cation resin (Amberlyst 1 5 from Rohm and Haas) were put into a reactor 
50 equipped with a baffle and a stirring blade, and reacted at 120°C with stirring for 3 hours. After the reaction, the mixture 
was purified through distillation under reduced pressure to obtain an alkylphenol (a). In the resulting alkylphenol (a), 
the alky I group had 21 carbon atoms on average and was branched. 

[Preparation of alkylphenol (b)] 

55 

[0056] In the same manner as in preparing the alkylphenol (a), an alkylphenol (b) was prepared for which, however, 
the olefin used was 1 -docosene, its amount was 110 parts by weight, the molar ratio of phenol/olefin was 9/1 and the 
amount of the catalyst used was 11 parts by weight. In the alkylphenol (b), the alkyl group had 22 carbon atoms and 
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was branched. 

[Production of polycarbonate oligomer] 

5 [0057] 60 kg of bisphenol A was dissolved in 400 liters of aqueous 5 wt.% sodium hydroxide solution to prepare an 
aqueous solution of bisphenol A in sodium hydroxide. 

[0058] Next, the aqueous solution of bisphenol A in sodium hydroxide kept at room temperature was fed into a tubular 
reactor having an inner diameter of 10 mm and a length of 10 m, at a flow rate of 138 liters/hr via an orifice plate of 
the reactor, along with methylene chloride thereinto via the plate at a flow rate of 69 liters/hr, while, at the same time, 

10 phosgene was also thereinto at a flow rate of 1 0.7 kg/hr, and they were continuously reacted for 3 hours. The tubular 
reactor used herein is a jacketed tube, in which cooling water was circulated through the jacket so as to keep the 
reaction mixture discharge at 25°C. The pH of the discharge was controlled to fall between 10 and 11 . 
[0059] The thus-obtained reaction mixture was kept static for phase separation. Its aqueous phase was removed, 
and its methylene chloride phase (220 liters) was collected to obtain a polycarbonate oligomer (concentration, 317 g/ 

15 liter). The degree of polymerization of the polycarbonate oligomer fell between 2 and 4, and the chloroformate con- 
centration thereof was 0.7 normalities. 

[Production of polycarbonate A.,] 

20 [0060] i 0 liters of the polycarbonate oligomer obtained in the above was put into a 50-liter reactor equipped with a 
stirrer, and 136 g of p-dodecylphenol (from Yuka Schenectady, branched) was dissolved therein. Next, aqueous sodium 
hydroxide solution (sodium hydroxide 53 g, water 1 liter) and 5.8 ml of triethylamine were added thereto and reacted 
by stirring at 300 rpm for 1 hour. Then, the system was mixed with a solution of bisphenol A in sodium hydroxide 
(bisphenol A 720 g, sodium hydroxide 412 g, water 5.5 liters), 8 liters of methylene chloride was added thereto, and 

25 these were reacted by stirring at 500 rpm for 1 hour. After the reaction, 7 liters of methylene chloride and 5 liters of 
water were added to the system, and stirred at 500 rpm for 10 minutes. After stirring it was stopped, the system was 
kept static for phase separation into an organic phase and an aqueous phase. The resulting organic phase was washed . 
with 5 liters of an alkali (0.03-N NaOH), 5 liters of an acid (0.2-N HCI) and 5 liters of water (twice) in that order. Next, 
methylene chloride was evaporated away to obtain a flaky polymer (polycarbonate A^. The alkylphenoxy terminal 

30 fraction of the polymer was 99.5 %, and the viscosity-average molecular weight thereof was 20,000. 

[Production of polycarbonate A 2 ] 

[0061] In the same manner as in producing the polycarbonate A 1( a polycarbonate Ag was produced, for which, 
35 however,' 202 g of the alkylphenol (a) was used in place of p-dodecylphenol. The alkylphenoxy terminal fraction of the 
polymer was 99.0 %, and the viscosity-average molecular weight thereof was 20,000. 

[Production of polycarbonate A 3 ] 

40 [0062] In the same manner as in producing the polycarbonate A 1f a polycarbonate A 3 was produced, for which, 
however, 209 g of the alkylphenol (b) was used in place of p-dodecylphenol. The alkylphenoxy terminal fraction of the 
polymer was 99.0 %, and the viscosity-average molecular weight thereof was 20,000. 

[Production of polycarbonate 

• 45 

[0063] In the same manner as in producing the polycarbonate A v a polycarbonate B 1 was produced, for which, 
however, 77.6 g of p-tert-butylphenol was used in place of p-dodecylphenol. The p-tert-butylphenoxy terminal fraction 
of the polymer was 99.5 %, and the viscosity-average molecular weight thereof was 20,000. 

[0064] The viscosity of the polycarbonate in methylene chloride at 20°C was measured with an Ubbelohde's viscom- 
50 eter, and the intrinsic viscosity p\] thereof was derived from it. The viscosity-average molecular weight (Mv) of the 
polycarbonate was calculated according to the following equation: 

h] = 1.23 x 10* 5 Mv 083 . 

55 

[Examples 1-1 to 1-12, and Comparative Examples 1-1 to I-3] 

[0065] 2,000 ppm of a colorant, carbon black (Mitsubishi Carbon Sharp 1000 from Mitsubishi Chemical) was added 
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to the polycarbonate obtained in the above-mentioned Production Example, and glass fibers (MA-409C from Asahi 
Fiber Glass) were added thereto in different ratios as in Table 1-1 . This was kneaded in a vented double-screw extruder 
(TEM-35B from Toshiba Kikai) at 300°C, and pelletized through it. In Examples I-2, 3, 6, 7, 10, 11 and Comparative 
Examples I-2, 3, 200 ppm of an antioxidant (phosphorus-containing antioxidant PEP36 fromAsahi Denka Kogyo) was 
added to the composition. In Examples I-2, 6, 10 and Comparative Example I-3, 2,000 ppm of a lubricant (SH200 from 
Toray Dow-Corning) was added to the composition. 

[0066] According to the method mentioned below, the spiral flow length (SFL) of the pellets was measured. At a 
cylinder temperature of 300°C and at a mold temperature of 80°C, the pellets were molded into test pieces, and their 
gloss and Izod impact strength were measured. The data are given in Table 1-1. In the Table, "Example 1-1" is simply 
designated as "Example 1", and the same shall apply to Comparative Examples. 

(1) SFL: 

[0067] The pellets are injection-molded to give a melt flow of 10 mm wide and 3 mm thick. The injection pressure is 
80 kg/cm 2 (7.84 MPa), the resin temperature is 300°C, and the mold temperature is 80°C. 

(2) Gloss: 

[0068] The 60-degree mirror-face gloss of each test piece is measured according to J IS K 71 05. 

(3) Izod impact strength: - 

[0069] Measured according to J IS K 71 1 0. Five samples of the same resin composition are tested in the same manner 
and their data are averaged. 
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[0070] From Table 1-1 , it is understood that the flowability and the gloss of the samples of Examples are both better ■ 
than those of the samples of Comparative Examples though the impact resistance of the former does not differ from 
that of the latter. 

5 [II] Second Aspect of the invention: 

[0071] The polycarbonate resin composition of the second aspect of the invention (in this section, the "second aspect 
of the invention" will be simply referred to as "the invention") comprises 100 parts by weight of a polycarbonate-based 
resin (A) that contains a polycarbonate resin terminated with a phenoxy group having an alkyi group with from 21 to 
10 35 carbon atoms, from 0.1 to 10 parts by weight of a functional group-having silicone compound (B), and from 0.2 to 
10 parts by weight of a core/shell-type, grafted rubber-like elastomer (C). 

[0072] The polycarbonate resin composition of the invention is characterized in that its constituent component (A) 
is a polycarbonate-based resin that contains a polycarbonate resin terminated with a phenoxy group having an alkyl 
group with from 21 to 35 carbon atoms (this will be hereinafter referred to as a terminal-modified PC). 

15 [0073] The polycarbonate resin terminated with a phenoxy group having an alkyl group with from 21 to 35 carbon 
atoms can be obtained by using an alkylphenol having an alkyl group with from 21 to 35 carbon atoms as the terminal 
stopper in producing it. The alkylphenol is not specifically defined, including, for example, docosylphenol, tetracosyl- 
phenol, hexacosylphenol, octacosylphenol, triacontylphenol, dotriacontylphenol and tetratriacontylphenol. Singly or as 
combined, one or more of these phenols may be used herein. Not interfering with the effect of the invention, the alkyl- 

20 phenol may be combined with any other phenol such as an alkylphenofhaving at most 20 carbon atoms. 

[0074] The alkyl group in the alkylphenol may be at any of o-, m- or p-position relative to the hydroxyl group therein, 
but is preferably at p-position. The alkyl group may be linear or branched. 

[0075] In any of the polycarbonate-based resin mentioned below,.the specific terminal-modified PC may be prepared, 
for example, through reaction of a diphenol with phosgene or a carbonate, compound using the alkylphenol as the 

25 terminal stopper for controlling the molecular weight of the resulting polymer. 

[0076] For example, it is prepared by reacting a diphenol with phosgene or a polycarbonate oligomer in_a methylene 
chloride solvent in the presence of a triethylamine catalyst and a phenol having an alkyl group with from 21 to 35 carbon 
atoms. In this, the phenol having an alkyl group with from 21 to 35 carbon atoms terminates to modify one or both 
terminals of the polycarbonate resin. The terminal modification in the polycarbonate resin is at least 20 %, preferably 

30 at least 50% of all the terminals of the resin. Accordingly, the other terminal not specifically modified in the polycarbonate 
resin is a hydroxyl terminal group or a group terminated with any other terminal stopper mentioned below. 
[0077] The other terminal stoppers are phenols generally used in polycarbonate resin production, including, for ex- 
ample, phenol, p-tert-butylphenol, p-tert-octylphenol and p-cumylphenol. However, if such phenols only are used, it is 
impossible to obtain the resin composition of the invention having both good moldability and good impact resistance. 

35 [0078] The viscosity-average molecular weight of the terminal-modified PC in the component (A) of the polycarbonate 
resin composition of the invention generally falls between 10,000 and 40,000, but preferably between 12,000 and 
30,000. 

[0079] The component (A) of the polycarbonate resin composition of the invention contains the specific terminal- 
modified PC, polycarbonate resin terminated with a phenoxy group having an alkyl group with from 21 to 35 carbon 

40 atoms. In this, the specific terminal-modified PC may be alone or may be combined with any other ordinary polycar- 
bonate resin. The specific terminal-modified PC content of the component is not specifically defined, generally at least 
20 % by weight, but preferably at least 50 % by weight, more preferably at least 70 % by weight in consideration of all 
the terminals of the polycarbonate-based resin of the component (A) for better moldability (melt flowability) of the resin 
composition. The content may be suitably determined, depending on the ratio of the phenoxy group having an alkyl 

45 group with from 21 to 35 carbon atoms in the terminal-modified PC, the type of the other terminal of the modified PC, 
the type of the terminal of the other polycarbonate resin combined with the modified PC, and the melt flowability of the 
resin composition containing the modified PC. 

[0080] The polycarbonate resins to constitute the component (A) of the polycarbonate resin composition of the in- 
vention are not specifically defined, including those known in the art. Generally used herein are aromatic polycarbonates 

so m to be produced from diphenols and carbonate precursors. For example, herein used are polycarbonates as produced 
by reacting a diphenol with a carbonate precursor in a solution method or in a melt method, such as those produced 
through reaction of a diphenol with phosgene or through interesterification of diphenyl carbonate with a diphenol. 
[0081] Various diphenols are usable, typically including 2,2-bis(4-hydroxyphenyl)propane [bisphenol A], bis(4-hy- 
droxyphenyl)methane, 1 ,1 -bis(4-hydroxyphenyl)ethane, 2,2-bis(4-hydroxy-3,5-dimethylphenyl)p"ropane, 4,4'-dihy- 

55 droxydiphenyl, bis(4-hydroxyphenyl)cycloalkanes, bis(4-hydroxyphenyl) oxide, bis(4-hydroxyphenyl) sulfide, bis(4-hy- 
droxyphenyl) sulfone, bis(4-hydroxyphenyl) sulfoxide, bis(4-hydroxyphenyl) ether, and bis(4-hydroxyphenyl) ketone. 
[0082] As the diphenols for use herein, preferred are bis(hydroxyphenyl)alkanes, especially those consisting essen- 
tially of bisphenol A. The carbonate precursors for use in the invention include, for example, carbonyl halides, carbonyl 
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esters, and haloformates, concretely, phosgene, diphenol dihaloformates, diphenyl carbonate, dimethyl carbonate, 
and diethyl carbonate. Other diphenols such as hydroquinone, resorcinol, and catechol are also usable in the invention. 
The diphenols mentioned herein may be used either singly or as combined. 

[0083] The polycarbonate resin may have a branched structure, for which the branching agent includes, for example, 
5 1,1,1-tris(4-hydroxyphenyl)ethane, a,a' l a n -tris(4-hyroxyp"henyl)-1,3,5-triisopropylbenzene, phloroglucine, trimellitic 
acid, and isatin-bis(o-cresol). For controlling the molecular weight of the polycarbonate resin, for example, employable 
are phenol, p-t-butylphenol, p-t-octylphenol, p-cumylphenol, and alkylphenols having an alkyl group with from 21 to 35 
carbon atoms such as those mentioned above. 

[0084] The polycarbonate resin composition of the invention is characterized in that it contains the terminal-modified 
10 PC which is terminated at least with the molecular weight-controlling agent, alkylphenol having an alkyl group with 
from 21 to 35 carbon atoms. 

[0085] The polycarbonate resin and the terminal-modified PC for use in the invention may be polyester-polycarbonate 
copolymers to be produced through polymerization of polycarbonates in the presence of an ester precursor, such as 
a difunctional carboxylic acid (e.g., terephthalic acid, polymethylenedicarboxylic acid) or. its ester-forming derivative, 

is or may also be mixtures of different types of polycarbonate resins. 

[0086] One typical example of other polycarbonate copolymers also usable herein is a polycarbonate-polyorganosi- 
loxane copolymer (hereinafter abbreviated as PC-PDMS copolymer). The PC-PDMS copolymer comprises a polycar- 
bonate moiety and a polyorganosiloxane moiety. For example, this may be prepared by dissolving a polycarbonate 
oligomer and a polyorganosiloxane having a reactive group at its terminal (this is to form the polyorganosiloxane moiety 

20 in the copolymer, and includes, for example, polydimethylsiloxane, polydiethylsiloxane, polymethylphenylsiloxane) in 
a solvent of, for example, methylene chloride, adding thereto an aqueous solution of bisphenol A containing sodium 
hydroxide, and reacting them in a mode of iriterfacial polycondensation in the presence of a catalyst of, for example, 
triethylamine. The PC-PDMS copolymer is disclosed in, for example, Japanese Patent Laid-Open Nos. 292359/1 991 , 
202465/1992, 81620/1996, 302178/1996 and 7897/1998. 

25 [0087] In the PC-PDMS copolymer, the degree of polymerization ofthe polycarbonate moiety preferably falls between 
3 and 100 or so, and the degree of polymerization of the polydimethylsiloxane moiety preferably falls between 2 and 
500 or so. The polydimethylsiloxane content of the PC-PDMS copolymer (including its by-product, bisphenol A poly- 
carbonate) may generally fall between 0.2 and 30 % by weight, but preferably between 0.3 and 20 % by weight. The 
viscosity-average molecular weight of the polycarbonate resin and the polycarbonate copolymer such as PC-PDMS 

30 copolymer for use in the invention may fall generally between 1 0,000 and 1 00,000, but preferably between 1 1 ,000 and 
40,000, more preferably betweenj 2,000 and 30,000. The viscosity of the resin or the copolymer in methylene chloride 
at 20°C is measured with an Ubbelohde's viscometer, and the intrinsic viscosity [t|] thereof is derived from it. The 
viscosity-average molecular weight (Mv) of the resin or the copolymer is calculated according to the following equation: 

h] = 1.23 x 10* 5 Mv 083 . 

[0088] The component (A) of the polycarbonate resin composition of the invention may be a mixed resin of the above- 
mentioned, specific terminal-modified polycarbonate resin, PC-PDMS copolymer and bisphenol A polycarbonate. The 
40 polydimethylsiloxane content of the component (A) of this case is defined to fall between 0.1 and 10 % by weight, 
preferably between 0.3 and 5 % by weight of the mixed resin to be the polycarbonate-based resin for the component (A) . 

(B) Functional group-having silicone compound: 

45 [0089] The functional group-having silicone compound for the component (B) ofthe polycarbonate resin composition 
of the second aspect of the invention is a functional group-having (poly)organosiloxane. Preferably, it is a polymer or 
copolymer having a basic structure of a formula: 

50 Rl a R2 b Si0 (4-a-b)/2 

wherein R 1 represents a functional group, R 2 represents a hydrocarbon residue having from 1 to 12 carbon atoms, 
and 0 < a < 3, 0 < b < 3, and 0 < a + b < 3. The functional group includes, for example, an alkoxy group, an aryloxy 
group, a polyoxyalkylene group, a hydride residue, a hydroxyl group, a carboxyl group, a silanol group, an amino group, 
55 a mercapto group, an epoxy group. 

[0090] The silicone compound may have different functional groups; or silicone compounds each having a different 
functional group may be combined for the component (B). In the basic structure of the functional group-having silicone 
compound, the ratio of functional group (R 1 )/hydrocarbon residue (R 2 ) generally falls between 0.1 and 3 or so, but 
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preferably between 0.3 and 2 or so. 

[0091] The silicone compound is liquid or powdery, but is preferably well dispersible in the other constituent compo- 
nents while they are kneaded in melt. One example of the compound is liquid and has a kinematic viscosity at room 
temperature of from 1 0 to 500,000 mm 2 /sec or so. The polycarbonate resin composition of the invention is characterized 
5 in that the silicone compound uniformly disperses therein even when it is liquid, and bleeds little out of the composition 
being molded and out of the moldings of the composition. 

[0092] The resin composition may contain from 0.1 to 10 parts by weight, preferably from 0.2 to 5 parts by weight of 
the functional group-having silicone compound, relative to 100 parts by weight of the polycarbonate-based resin (A) 
therein. If the amount of the silicone compound therein is smaller than 0.1 parts by weight, the resin composition could 

10 not be resistant to flames; but even if larger than 1 0 parts by weight, the silicone compound could no more augment 
its effect. In case where the polycarbonate-based resin in the resin composition contains PC-PDMS copolymer, the 
functional group-having silicone compound content of the resin composition may be suitably determined in consider- 
ation of the overall silicone content of the resin composition. In that case, since the resin composition contains some 
silicone in addition to the functional group-having silicone compound, the functional group-having silicone compound 

15 content of the resin composition may be reduced. Another advantage of the case is that the level of the flame retardancy 
of the resin composition is kept high even when the overall silicone content of the resin composition is lowered. 
[0093] If non-functional silicone compounds with ordinary alkyl groups such as dimethylsilicone are used in place of 
the functional group-having silicone compound for the component (B), they are ineffective for improving the flame 
retardancy of the resin composition as in Comparative Examples mentioned below. 

20 

(C) Core/shell-type, grafted rubber-like elastomer: 

[0094] For the component (C) of the polycarbonate resin composition of the invention, the core/shell-type, grafted 
rubber-like elastomer has a two-layered structure composed of a core and a shell, in which the core is of a flexible 

25 rubber material and the shell that covers the core is of a hard resin material. As a whole, the elastomer itself is powdery 
or granular. After blended with polycarbonate resin in melt, the core/shell-type, grafted rubber-like elastomer of that 
type mostly keeps its original powdery or granular condition. Since the grafted rubber-like elastomer mostly keeps its 
original powdery or granular condition after having been blended with the resin melt, it uniformly disperses in the resin 
composition and is effective for preventing the moldings of the resin composition from being troubled by surface layer 

30 peeling. 

[0095] Known are various core/shell-type, grafted rubber-like elastomers that are usable herein. Commercially-avail- 
able products of such elastomers include, for example, Hiblen B621 (from Nippon Zeon), KM-330 (from Rohm & Haas), 
Metablen W529, Metablen S2001-, Metablen C223, Metablen B621 (all from Mitsubishi Rayon). 
[0096] Above all, for example, preferred are those to be produced through polymerization of one or more vinylic 

35 monomers in the presence of a rubber-like polymer obtained from monomers of essentially alkyl acrylates or alkyl 
methacrylates with dimethylsiloxane. In the alkyl acrylates and acryl methacrylates, the alkyl group preferably has from 
2 to 10 carbon atoms. Concretely, the acrylates and methacrylates include, for example, ethyl acrylate, butyl acrylate, 
2-ethylhexyl acrylate, and n-octyl methacrylate. One example of the rubber-like polymers that are obtained from mon- 
omers of essentially those alkyl (meth)acrylates is a polymer to be prepared through reaction of at least 70 % by weight 

40 of an alkyl acrylate with at most 30 % by weight of any other copolymerizable vinylic monomer such as methyl meth- 
acrylate, acrylonitrile, vinyl acetate, styrene. To prepare the polymer, a polyfunctional monomer serving as a crosslinking 
. agent, such as divinylbenzene, ethylene dimethacrylate.triallylcyanurate or triallyl isocyanurate, may be suitably added 
. to the polymerization system. 
[0097] The vinylic monomers to be polymerized in the presence of such a rubber-like polymer include, for example, 

45 aromatic vinyl compounds such as styrene, ct-methylstyrene; acrylates such as methyl acrylate, ethyl acrylate; and 
methacrylates such as methyl methacrylate, ethyl methacrylate. One or more these monomers may be (co)polymerized, 
as combined, or may be copolymerized with any other vinylic monomers such as vinyl cyanides (e.g., acrylonitrile, 
metliacrylonitrile), and vinyl esters (e.g., vinyl acetate, vinyl propionate). The (co)polymerization may be effected in 
any known method of, for example, bulk polymerization, suspension polymerization, or emulsion polymerization. Es- 

so pecially preferred is emulsion polymerization. 

[0098] It is desirable that the core/she II -type, grafted rubber-like elastomers thus produced in the manner mentioned 
above contain at least 20 % by weight of the rubber-like polymer moiety. Typical examples of the core/shell-type, grafted 
rubber-like elastomers are MAS resin elastomers such as graft copolymers of styrene and methyl methacrylate with 
from 60 to 80 % by weight of n-butyl acrylate. Other examples are composite rubber grafted copolymers to be prepared 

55 through graft copolymerization of a composite rubber with at least one vinylic monomer, in which the composite rubber 
comprises from 5 to 95 % by weight of a polysiloxane rubber component and from 5 to 95 %by weight of a polyacryl 
(meth) acrylate rubber component as so entangled that they are not separated from each other, and has a mean particle 
size of from 0.01 to 1 \xm or so. The composite rubber grafted copolymers are better than single rubber grafted copol- 
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ymers, as their effect of improving the impact resistance of resin moldings is higher than that of the latter, single rubber 
grafted copolymers. Commercial products of such composite rubber grafted copolymers are available, for example, 
Metablen S-2001 from Mitsubishi Rayon. 

[0099] The amount of the component (C), core/shell-type, grafted rubber-like elastomer in the resin composition falls 
5 between 0.2 and 1 0 parts by weight, preferably between 0.5 and 5 parts by weight, relative to 100 parts by weight of 
the component (A), polycarbonate-based resin therein. If the grafted rubber-like elastomer content of the resin com- 
position is smaller than 0.2 parts by weight, the impact resistance of the resin composition will be low; but if larger than 
10 parts by weight, the flame retardancy, the heat resistance and the stiffness of the resin composition will be low. In 
general, 10 parts by weight of the elastomer is enough for the resin composition. Containing such a relatively small 
10 amount of the component (C), core/shell-type grafted rubber-like elastomer combined with a relatively small amount 
of the component (B), functional group-having silicone compound, the advantages of the polycarbonate resin compo- 
sition of the invention are remarkable. If any other graft copolymer is used in place of the core/shell-type, grafted rubber- 
like elastomer therein, the impact strength of the resin composition could be improved in some degree but the flame 
retardancy thereof could not reach the desired level. 
15 [0100] The three components of the polycarbonate resin composition of the invention well attain the object of the 
invention to improve the moldability (melt flowability), the impact resistance and the flame retardancy of the resin 
composition. If desired, however, .any known melt drip inhibitor may be added to the resin composition for further 
improving the melt drip resistance of the composition in fire, for example, in combustion tests for flame retardancy of 
resin. 

20 

(D) Polyfluoro-olefin resin: 

[0101] Polyfluoro-olefin resin (D) is preferred for the melt drip inhibitor. The polyfluoro-olefin resin is a polymer or 
copolymer having an ordinary fluordethylene structure. For example, it includes drfluoroethylene polymer, tetrafluor- 
25 oethylene polymer, tetrafluoroethylene-hexafluoropropylene copolymer, and copolymer of tetrafluoroethylene with an 
ethylenic monomer not containing fluorine. Preferred is polytetrafluoroethylene (PTFE), and its mean molecular weight 
is preferably at least 500,000, more preferably from 500,000 to 10,000,000. Any and every type of polytetrafluoroeth- 
ylene known in the art is usable herein. 

[0102] Polytetrafluoroethylene having the ability to form fibrils is more preferred, as it ensures higher melt drip inhi- 
30 bition. The fibril-forming polytetrafluoroethylene (PTFE) is not specifically defined, but preferred is PTFE of Type 3 
stipulated in the ASTM Standard. Specific examples of PTFE of Type 3 include Teflon 6-J (from Mitsui-DuPont Fluor- 
ochemical), Polyflon D-1, Polyflon F-103, Polyflon F201 (from Daikin Industry), and CD076 (from Asahi ICl Fluoropol- 
ymers). 

[0103] Others except PTFE of Type 3 are also employable herein, including, for example, Argoflon F5 (from Monte- 
35 fluos), Polyflon MPA and Polyflon FA-100 (from Daikin Industry). These polytetrafluoroethylenes (PTFE) may be used 
either singly or as combined. The fibril-forming polytetrafluoroethylene (PTFE) as above may be obtained, for example, 
by polymerizing tetrafluoroethylene in an aqueous solvent in the presence of sodium, potassium or ammonium perox- 
ydisulfide, under a pressure falling between 0.01 and 1 MPa, at a temperature falling between 0 and 200°C, preferably 
between 20 and 100°C. 

40 [0104] The amount of the polyfluoro-olefin resin that may be in the resin composition preferably falls between 0.02 
and 5 parts by weight, more preferably between 0.05 and 2 parts by weight relative to 100 parts by weight of the 
component (A), polycarbonate-based resin therein. If the amount therein is smaller than 0.02 parts by weight, the melt 
drip-inhibiting ability of the composition will be not enough for the intended flame retardancy of the composition. How- 
ever, even if its amount is larger than 5 parts by weight, the effect of the polyfluoro-olefin resin added could not be 

45 augmented any more, and such a large amount of the polyfluoro-olefin resin, if added to the composition, will have 
some negative influences on the impact resistance and the outward appearance of the moldings of the composition. 
Therefore, the amount of the polyfluoro-olefin resin to be added to the composition may be suitably determined, de- 
pending on the necessary flame retardancy of the moldings of the composition, for example, based on V-0, V-1 or V- 
2 in Ul-94, and depending on the amount of the other constituent components of the composition. 

so [0105] The polycarbonate resin composition of the invention may contain, if desired, an inorganic filler which is for 
enhancing the stiffness of the resin moldings and for further enhancing the flame retardancy thereof. The inorganic 
filler includes, for example, talc, mica, kaolin, diatomaceous earth, calcium carbonate, calcium sulfate, barium sulfate, 
glass fibers, carbon fibers, and potassium titanate fibers. Especially preferred for use herein are tabular fillers of, for 
example, talc and mica, and fibrous fillers such as glass fibers and carbon fibers. Talc is a magnesium silicate hydrate, 

55 and this is available on the market. The inorganic filler such as talc for use herein may have a mean particle size of 
from 0.1 to 50 urn, but preferably from 0.2 to 20 urn. The inorganic filler, especially talc in the resin composition is 
effective for further enhancing the stiffness of the moldings of the composition, and, as the case may be, it will be able 
to reduce the amount of the silicone compound to be in the composition. 
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[01 06] The amount of the inorganic filler content that may be in the resin composition preferably falls between 1 and 
1 00 parts by weight, more preferably between 2 and 50 parts by weight relative to 1 00 parts by weight of the component 
(A), polycarbonate-based resin therein. If its amount is smaller than 1 part by weight, the inorganic filler added could 
not satisfactorily exhibit its effect of enhancing the stiffness and the flame retardancy of the resin composition; but if 
5 larger than 1 00 parts by weight, the impact resistance and the melt flowability of the resin composition will lower. The 
amount of the inorganic filler to be in the resin composition may be suitably determined, depending on the necessary 
properties of the resin moldings and the moldability of the composition, especially on the thickness of the moldings 
and the spiral flow length of the composition. 

[0107] The second aspect of the invention also provides a polycarbonate resin composition, which comprises 100 
10 parts by weight of a resin mixture of from 1 to 99 % by weight of a polycarbonate-based resin (A) that contains a 
polycarbonate resin terminated with a phenoxy group having an alkyl group with from 21 to 35 carbon atoms, and from 
1 to 99 % by weight of a styrenic resin (E), and from 0.01 to 5 parts by weight of a polyfluoro-olefin resin (D). The 
polycarbonate resin composition of the second aspect of the invention is characterized in that its constituent component 
(A), polycarbonate-based resin contains a polycarbonate resin terminated with a phenoxy group having an alkyl group 
is with from 21 to 35 carbon atoms (this will be hereinafter referred to as a terminal-modified PC). In this, the terminal- 
modified PC may be the same as that mentioned hereinabove to be in the component (A). 

(E) Styrenic resin: 

20 [01 08] For the styrenic resin for the constituent component (E) of the polycarbonate resin composition of the second 
aspect of the invention,. usable are polymers that are prepared through polymerization of a monomer or monomer 
mixture of from 20 to 100 % by weight of a monovinylic aromatic monomer such as styrene or cc-methylstyrene, from 
0 to 60 % by weight of a vinyl cyanide-type monomer such as acrylonitrile or methacrylonitrile, and from 0 to 50 % by 
weight of any other vinylic monomer copolymerizable with those monomers, such as maleimide or methyl (meth)acr- 

25 yiate. The polymers include, for example, polystyrenes (GPPS), acrylonitrile-styrene copolymers (AS resins). 

[0109] For the styrenic resin, also preferably used herein are rubber-modified styrenic resins. The rubber-modified 
styrenic resins are preferably high-impact styrenic resins that are produced through grafting polymerization of rubber 
with at least styrenic monomers. The rubber-modified styrenic resins include, for example, high-impact polystyrenes 
(HIPS) produced through polymerization of rubber such as polybutadiene with styrene; ABS resins produced through 

30 polymerization of polybutadiene with acrylonitrile and styrene; MBS resins produced through polymerization of polyb- 
utadiene with methyl methacrylate and styrene. These rubber-modified styrenic resins may be combined, or may be 
mixed with other styrenic resins not modified with rubber such as those mentioned above, and the resin mixtures may 
be used in the invention. 

[0110] In the rubber-modified styrenic resins, the amount of rubber to modify them may fall, for example, between 

35 2 and 50 % by weight, but preferably between 5 and 30 % by weight, more preferably between 5 and 1 5 % by weight. 
If the rubber content is smaller than 2 % by weight, the impact resistance of the resin moldings will be poor If, on the 
other hand, it is larger than 50 % by weight, the thermal stability of the resin composition will be lowered, and the melt 
flowability thereof will be also lowered. If so, in addition, the resin composition will be unfavorably gelled or yellowed. 
[01 1 1 ] Specific examples of rubber for use herein include polybutadiene, acrylate and/or methacrylate- having rubber- 

40 like polymers, styrene-butadiene-styrene rubber (SBS), styrene-butadiene rubber (SBR), butadiene-acrylic rubber, iso- 
: prene rubber, isoprene-styrene rubber, isoprene-acrylic rubber, and ethylene-propylene rubber. Of those, especially 
preferred is polybutadiene. The polybutadiene usable herein may be any of low-cis polybutadiene (for example, having 
from. 1 to 30 mol% of 1 ,2-vinyl bonds and from 30 to 42 mol% of 1 ,4-cis bonds) or high-cis polybutadiene (for example, 
having at most 20 mol% of 1 ,2-vinyl bonds and at least 78 mol% of 1 ,4-cis bonds), and even their mixtures. 

45 [01 1 2] Containing the resin mixture of polycarbonate resin and styrenic resin, the melt flowability of the polycarbonate 
resin composition of the invention is high. The blend ratio of the two resins to give the resin mixture is as follows: The 
amount of the component (A), polycarbonate-based resin is from 1 to 99 % by weight, preferably from 50 to 98 % by 
weight, more preferably from 70 to 95 % by weight; and that of the styrenic resin (E) is from 1 to 99 % by weight, 
preferably from 2 to 50 % by weight, more preferably from 5 to 30 % by weight. If the amount of the component (A), 

so polycarbonate-based resin is smaller than 1 % by weight, the heat resistance and the strength of the resin moldings 
will be low; and if the amount of the component (E), styrenic resin is smaller than 1 % by weight, the moldability of the 
resin composition will be poor. For the styrenic resin (E), preferred are rubber-modified styrenic resins such as those 
mentioned hereinabove. In case where the rubber-modified polystyrene resin is used for the component (E), the blend 
ratio of the two resins is preferably as follows: The amount of the component (A), polycarbonate-based resin is from 

55 70 to 98 % by weight, and that of the rubber-modified polystyrene resin (E) is from 2 to 30 % by weight. 

[0113]' The resin blend ratio may be suitably determined, depending on the terminal-modified polycarbonate resin, 
the molecular weight of other polycarbonate resin, the type of styrenic resin, the melt flow rate of the resin composition, 
the rubber content of the resin composition, and on the use of the resin moldings, especially the size and the thickness 
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thereof. 

(D) Polyfluoro-olefin resin: 

s [0114] This may be the same as that for the component (D) mentioned hereinabove. 

[0115] The amount of the polyfluoro -olefin resin in the resin composition is from 0.01 to 5 parts by weight, preferably 
from 0.05 to 2 parts by weight relative to 1 00 parts by weight of the resin mixture of the components (A) and (E) therein . 
[01 1 6] If the amount of the polyfluoro-olef in resin therein is smaller than 0.01 parts by weight, the melt drip-inhibiting 
ability of the composition will be not enough for the intended flame retardancy of the composition. However, even if its 

10 amount is larger than 5 parts by weight, the effect of the polyfluoro-olefin resin added could not be augmented any 
more. Therefore, the amount of the polyfluoro-olefin resin to be added to the composition may be suitably determined, 
depending on the necessary flame retardancy of the moldings of the composition, for example, based on V-0, V-1 or 
V-2 in UL-94, and depending on the amount of the other constituent components of the composition. 

is (B) Functional group-having silicone compound: 

[011 7] For further enhancing its flame retardancy, the resin composition preferably contains a functional group-having 

silicone compound, which may be the same as that mentioned hereinabove for the component (B). 

[0118] The amount of the.functional group-having silicone compound that may be in the resin composition is pref- 

20 erably from 0.1 to 1 0 parts by weight, more preferably from 0.2 to 5 parts by weight relative to 1 00 parts by weight of 
the resin mixture of the components (A) and (E) therein. If the amount of the silicone compound therein is smaller than 
0.1 parts by weight, the resin composition could not be resistant to flames; but even if larger than 10 parts by weight, 
the silicone compound could no more augment its effect. In case where the polycarbonate-based resin in the resin 
composition contains PC-PDMS copolymer, the functional group-having silicone compound content of the resin com- 

25 position may be suitably determined in consideration of the overall silicone content of the resin composition. In that 
case, since the resin composition contains some silicone in addition to the functional group-having silicone compound, 
the functional group-having silicone compound content of the resin composition may be reduced. Another advantage 
of the case is that the level of the flame retardancy of the resin composition is kept high even when the overall silicone 
content of the resin composition is lowered. 

30 

(F) Inorganic filler: 

[0119] The polycarbonate resin composition of the second aspect of the invention may contain an inorganic filler for 
enhancing the stiffness of the resin moldings. The inorganic filler may be the same as that mentioned hereinabove. 

35 [0120] The amount of the inorganic filler that may be in the resin composition is preferably from 1 to 1 00 parts by 
weight, more preferably from 2 to 50 parts by weight relative to 1 00 parts by weight of the resin mixture of the compo- 
nents (A) and (E) therein. If its amount is smaller than i part by weight, the inorganic filler added could not satisfactorily 
exhibit its effect of enhancing the stiffness and the flame retardancy of the resin composition; but if larger than 100 
parts by weight, the impact resistance and the melt flowability of the resin composition will lower. The amount of the 

40 inorganic filler to be in the resin composition may be suitably determined, depending on the necessary properties of 
the resin moldings and the moldability of the composition, especially on the thickness of the moldings and the spiral 
flow length of the composition. 

[0121] In addition to the indispensable components (A), (B) and (C) and the optional components (D) and inorganic 
filler, or in addition to the indispensable components (A), (E) and (D) and the optional components (B) and (F), the 

45 polycarbonate resin composition of the invention may contain any other additives which are generally added to ordinary 
thermoplastic resins such as polyester resins and polyamide resins, if desired. The additives are for further improving 
the moldability of the composition and for further improving the impact resistance, the outward appearances, the weath- 
er resistance and the stiffness of the moldings of the composition. They include, for example, phenolic, phosphorus- 
containing or sulfur-containing antioxidants, antistatic agents, polyamide-polyether block copolymers (for permanent 

so static electrification resistance), benzotriazole-type or benzophenone-type UV absorbents, hindered amine-type light 
stabilizers (weather-proofing agents), piasticizers, microbicides, compatibilizers, and colorants (dyes, pigments). The 
amount of the optional additives that may be in the polycarbonate resin composition of the invention is preferably so 
defined that they do not interfere with the properties of the composition. 
" [0122] Methods for producing the polycarbonate resin composition of the invention are described. The resin com- 

55 position may be produced by mixing and kneading the indispensable components and the optional components in a 
predetermined ratio as above. Formulating and mixing the constituent components into the intended resin composition 
may be effected in any known manner, for example, by premixing them in an ordinary device, such as a ribbon blender 
or a drum tumbler, followed by further kneading the resulting pre-mix in a Banbury mixer, a single-screw extruder, a 
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double-screw extruder, a multi-screw extruder or a cokneader. The temperature at which the components are mixed 
and kneaded generally falls between 240 and 300°C. For molding the melt mixture, preferably used is an extrusion 
molding machine, more preferably a vented extruder. Other constituent components than polycarbonate resin may be 
previously mixed with polycarbonate resin or with any other thermoplastic resin to prepare a master batch. 

5 [0123] Having been prepared in the manner as above, the polycarbonate resin composition of the invention may be 
molded into various moldings in the melt-molding devices as above, or, after it is pelletized, the resulting pellets may 
be molded into various moldings through injection molding, injection compression molding, extrusion molding, blow 
molding, pressing, vacuum forming or foaming. Especially preferably, the composition is pelletized in the melt-kneading 
manner as above, and the resulting pellets are molded into moldings through injection molding or injection compression 

10 molding. For injection molding of the composition, employable is a gas-assisted molding method which is effective for 
preventing the moldings from having sinking marks on their surfaces and for reducing the weight of the moldings. 
[0124] Moldings of the polycarbonate resin composition of the invention are usable for various housings and parts 
of electric and electronic appliances, such as copiers, facsimiles, televisions, radios, tape recorders, video decks, 
personal computers, printers, telephones, information terminals, refrigerators, and microwave ovens. The moldings 

is have still other applications, and are usable, for example, as automobile parts. 

[0125] The second aspect of the invention is described more concretely with reference to its Production Examples, 
Examples and Comparative Examples, which, however, are not intended to restrict the scope of the invention. 

[Preparation of alkylphenol] 

20 

[0126] Starting compounds, 300 parts by weight of phenol and 110 parts by weight of 1-docosene in a molar ratio 
of phenol/olefin = 9/1 , and 11 parts by weight of a catalyst, strong-acid polystyrenic sulfonate cation resin (Amberlyst 
15 from Rohm and Haas) were put into a reactor equipped with a baffle and a stirring blade, and reacted at 120°C with 
stirring for 3 hours. After the reaction, the mixture was purified through distillation under reduced pressure to obtain 
25 an alkylphenol (a). In the resulting alkylphenol (a), the alkyl group had 22 carbon atoms. 

[Production of PC oligomer] 

[0127] 60 kg of bisphenol A was dissolved in 400 liters of aqueous 5 wt.% sodium hydroxide solution to prepare an 

30 aqueous solution of bisphenol A in sodium hydroxide. 

[01 28] Next, the aqueous solution of bisphenol A in sodium hydroxide kept at room temperature was fed into a tubular 
reactor having an inner diameter of 10 mm and a length of 10 m, at a flow rate of 138 liters/hr via an orifice plate of 
the reactor, along with methylene chloride thereinto via the plate at a flow rate of 69 liters/hr, while, at the same time, 
phosgene was also thereinto at a flow rate of 1 0.7 kg/hr, and they were continuously reacted for 3 hours. The tubular 

35 reactor used herein is a jacketed tube, in which cooling water was circulated through the jacket so as to keep the 
reaction mixture discharge at 25°C. The pH of the discharge was controlled to fall between 10 and 11 . 
[0129] The thus-obtained reaction mixture was kept static for phase separation. Its aqueous phase was removed, 
and its methylene chloride phase (220 liters) was collected to obtain a PC oligomer (concentration, 317 g/liter). The 
degree of polymerization of the PC oligomer fell between 2 and 4, and the chloroformate concentration thereof was 
0.7 normalities. 

[Production of terminal-modified polycarbonate] 

[0130] 10 liters of the PC oligomer obtained in above Production Example was put into a 50-liter reactor equipped 
45 with a stirrer, and 247 g of the alkylphenol (a) was dissolved therein. Next, aqueous sodium hydroxide solution (sodium 
hydroxide 53 g, water 1 liter) and 5.8 cc of triethylamine were added thereto and reacted by stirring at 300 rprri for 1 
hour. Then, the system was mixed with a solution of bisphenol A in sodium hydroxide (bisphenol A 720 g, sodium 
hydroxide 41 2 g, water 5.5 liters), 8 liters of methylene chloride was added thereto, and these were reacted by stirring 
"at 500 rprn for 1 hour. After the reaction, 7 liters of methylene chloride and 5 liters of water were added to the system, 
so and stirred at 500 rprn for 1 0 minutes. After stirring was stopped, the system was kept static for phase separation into 
an organic phase and an aqueous phase. The resulting organic phase was washed with 5 liters of an alkali (0.03-N 
NaOH), 5 liters of an acid (0.2-N HCI) and 5 liters of water (twice) in that order. Next, methylene chloride was evaporated 
away to obtain a flaky polymer. Its viscosity-average molecular weight was 1 7,500.. 

55 [Production of reactive PDMS] ■ 

[0131] 1483 g of octamethylcyclotetrasiloxane, 96 g of 1 ,1 ,3,3-tetramethyldisiloxane and 35 g of 86 % sulfuric acid 
were mixed and stirred at room temperature for 1 7 hours. The resulting oily phase was separated, and 25 g of sodium 
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hydrogencarbonate was added thereto and stirred for 1 hour. After filtered, this was distilled in vacuum of 3 Torr (4 x 
10 2 Pa) at 150°C to remove the low-boiling fraction, and the residual oil was collected. 

[0132] To a mixture of 60 g of 2-allylphenol and 0.0014 g of a platinum compound, platinum chloride-alcoholate 
complex, added was 294 g of the oil at 90°c. While kept at 90 to 115°C, the resulting mixture was stirred for 3 hours. 
5 The resulting product was extracted with methylene chloride and washed three times with aqueous 80 % methanol to 
remove the excess 2-allylphenol. This was dried with anhydrous sodium sulfate and then heated in vacuum at 115°C 
to remove the solvent. 

[0133] Through its NMR, the thus-obtained, phenol-terminated PDMS was found to have 30 repetitive dimethylsi- 
lanoxy units. 

10 

[Production of PC-PDMS copolymer] 

[0134] 182 g of the reactive PDMS obtained in the above was dissolved in 2 liters of methylene chloride, and this 
was mixed with 10 liters of the PC oligomer obtained in above Production Example. To this were added a solution of 
15 26 g of sodium hydroxide in 1 liter of water and 5.7 cc of triethylamine, and these were reacted by stirring at 500 rpm 
at room temperature for 1 hour. 

[01 35] To the resulting reaction system, added were a solution of 600 g of bisphenol A dissolved in 5 liters of aqueous 
5.2 wt.% sodium hydroxide, 8 liters of methylene chloride, and 96 g of p-tert-butylphenol, and these were reacted by 
stirring at 500 rpm at room temperature for 2 hours. 

20 [0136] 5 liters of methylene chloride was added to the resulting reaction system, which was then washed with 5 liters 
of water, 5 liters of an alkali, 0.03-N sodium hydroxide, 5 liters of an acid, 0.2-N hydrochloric acid, and 5 liters of water 
(two times) in that order. Finally, methylene chloride was removed from this, and a flaky PC-PDMS copolymer was 
obtained. This was dried in vacuum at 120°C for 24 hours. Its viscosity-average molecular weight was 17,000, and its 
PDMS content was 4.0 % by weight. 

25 [0137] The viscosity-average molecular weight and the PDMS content were measured as follows: 

(1) Viscosity-average molecular weight (Mv): - 

The viscosity of the copolymer in methylene chloride at 20°C was measured with an Ubbeiohde's viscometer, 
and the intrinsic viscosity [tj] thereof was derived from it. The viscosity-average molecular weight (Mv) of the co- 
30 polymer was calculated according to the following equation: 

[r\] = 1.23 x 10* 5 Mv 0 ' 83 . 

35 (2) PDMS content: 

Based on the intensity ratio of the methyl peak of the isopropyl group of bisphenol A seen at 1 .7 ppm in 1 H-NM R 
of the copolymer to the methyl peak of the dimethylsiloxane moiety seen at 0.2 ppm therein, the PDMS content of 
the copolymer was obtained. 

40 [Production of terminal-modified PC-PDMS copolymer] 

[0138] A terminal-modified PC-PDMS copolymer was produced in the same manner as in producing the PC-PDMS 
copolymer, for which, however, 257 g of the alkylphenol (a) was used in place of 96 g of p-tert-butylphenol. The thus- 
obtained, terminal-modified PC-PDMS copolymer was dried in vacuum at 120°C for 24 hours: Its viscosity-average 
45 molecular weight was 1 7,000, and its PDMS content was 4.0 % by weight. 

[Examples 11-1 to II-4, and Comparative Examples 11-1 to II-7] 

[0139] The components shown in Table 11-1 were blended in different ratios as therein [the amount of the component 
so (A) is in terms of % by weight, and that of the other components is in terms of parts by weight relative to 1 00 parts by 

weight of the component (A)], fed into a vented double-screw extruder (TEM35 from Toshiba Kikai), melted and kneaded 

therein at 280°C, and then pelletized. To all compositions of Examples and Comparative Examples, added were 0.2 
. parts by weight of Irganox 1 076 (from Ciba Specialty Chemicals) and 0.1 parts by weight of Adekastab C (from Asahi 

Denka Industry) both serving as an antioxidant. The resulting pellets were dried at 1 20°C for 1 2 hours, and then molded 
55 into test pieces in a mode of injection molding at 270°C. The mold temperature was 80°C. These test pieces were 

tested for their properties in various test methods, and their data obtained are given in Table 11-1 . In the Table, "Example 

ll-r is simply designated as "Example 1", and the same shall apply to Comparative Examples. 

[0140] The materials used for producing the test samples, and the methods for testing the samples are mentioned 
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below. 

(A) Polycarbonate resin: 
[0141] 

PC-1 : Toughlon A1700 (from Idemitsu Petrochemical). 

This is a bisphenol A polycarbonate resin having a melt flow rate (MFR) of 27 g/10 min (measured at 300°C 
under a load of 1 1 .77 N according to JIS K 721 0) and a viscosity-average molecular weight of 1 7,000, and termi- 
nated with p-tert-butylphenoxy group. 
PC-2: Toughlon A1500 (from Idemitsu Petrochemical). 

. This is a bisphenol A polycarbonate resin having an MFR of 50 g/10 min and a viscosity-average molecular 
weight of 1 5,000, v and terminated with p-tert-butylphenoxy group: 
Terminal-modified PC: 

This is the p-docosylphenoxy-terminated polycarbonate resin obtained in the above. 
PC-PDMS: . 

This is the bisphenol A-polydimethylsiloxane (PDMS) copolymer obtained in the above, having a PDMS con- 
tent of 4.0 % by weight and a viscosity-average molecular weight of 1 7,000, and terminated with p-tert-butylphenoxy 
group. 

(B) Silicone compound: 
[0142] 

Silicone-1 : KR219 (from Shin-etsu Chemical Industry). 

this is methylphenylsilicone with vinyl and methoxy groups, having a kinematic viscosity.of 18 mm 2 /sec. 
Silicone-3: SH200 (from Toray Dow-Corning). 

This is dimethylsilicone having a kinematic viscosity of 

(C) Core/shell-type, grafted rubber-like elastomer: 
[0143] 

Rubber-like elastomer-1: Metablen S2001 (from Mitsubishi Rayon). 

This is a composite rubber-like graft copolymer having a polydimethylsiloxane content of at least 50 % by 
weight. 

Rubber-like elastomer-2: VECTOR 8550-5 (from Dexco Polymers). 
This is an SBS-type graft copolymer (for comparison). 

(D) Polyfluoro-olefin resin: 
[0144] 

PTFE: CD076 (from Asahi ICI Fluoropolymers). 
.[Test Methods] 
[0145] 

(1) Melt flowability: 

MFR (melt flow rate) of each sample is measured at 300°C under a load of 1 1 .77 N, according to JIS K 721 0. 

(2) IZOD impact strength: 

Measured according to ASTM D256 at 23°C. The samples are 3.2 mm thick. 

(3) Flame retardancy: 

Tested according to the combustion test of UL94. V-2NG indicates that the samples tested do not correspond 
to any of V-0, V-1 and V-2. 

(4) Grease resistance: 

Measured according to a chemical resistance test method (for measuring the critical deflection of a test sample 
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on a quarter oval tool), on a quarter oval tool). 

Concretely, a test sample (having a thickness of 3 mm) is fixed on a quarter oval tool as in Fig. 11-1 (showing 
a perspective view of the tool), Albanian grease (from Showa Shell Petroleum) is applied thereto, and this is kept 
as such for 48 hours. The shortest length (X) of the tool on which the sample has been cracked is read, and the 
s critical deflection (%) of the sample is obtained according to the following equation (11-1 ). 

Critical Deflection (%) 

10 = b/2a 2 x [1 - (1/a 2 - b 2 /a 4 )X 2 ]' 3 ' 2 .t x 100 . (11-1), 

in which t indicates the thickness of the test sample. 
(5) Readability: 

Resin composition pellets are molded in a mode of injection molding at 300°C into housings for notebook-size 
15 personal computers (of A4 size). The mold temperature is 80°C. The housings are ground, and 100 % recycled 

into test pieces molded in the same manner as previously. 

[0146] The IZOD impact strength of the recycled test pieces is measured. 

[0147] The color change of the recycled test pieces is measured. Concretely, the color (L, a, b) of the original test 
20 pieces and that of the recycled test pieces are measured with a colorimeter, according to JIS H 7103 (test method for 
yellowing). From the data, obtained is the color difference, AE between the original test pieces and the recycled test 
pieces. 
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[Examples 1 1 -5 to 11-11, and Comparative Examples II-8 to 11-13] 

[01 48] The components shown in Table II-2 were blended in different ratios as therein [the amount of the component 
(A) and the component (E) is in terms of % by weight, and that of the other components is in terms of parts by weight 

5 relative to 100 parts by weight of the resin mixture of the components (A) and (E)], fed into a vented double-screw 
extruder (TEM35 from Toshiba Kikai), melted and kneaded therein at 280°C, and then pelletized. To ail compositions 
of Examples and Comparative Examples, added were 0.2 parts by weight of Irganox 1076 (from Ciba Specialty Chem- 
icals) and 0.1 parts by weight of Adekastab C (from Asahi Denka Industry) both serving as an antioxidant. The resulting 
pellets were dried at 120°C for 12 hours, and then molded into test pieces in a mode of injection molding at 270°C. 

10 The mold temperature was 80°C. These test pieces were tested for their properties in various test methods, and their 
data obtained are given in Table II-2. In the Table, "Example II-5" is simply designated as "Example 5", and the same 
shall apply to Comparative Examples. 

[0149] The materials used for producing the test samples, and the methods for testing the samples are mentioned 
below. 

15 

(A) Polycarbonate resin: 
[0150] 

20 pc-2: Same as above. 

PC-3: Toughlon A1900 (from Idemitsu Petrochemical). 

This is a bisphenol A polycarbonate resin having an MFR of 1 9 g/1 0 min (measured at 300°C under a load of 1 1 .77 
N according to JIS K 7210) and a viscosity-average molecular weight of 1 9,000, and terminated with p-tert-butyl- 
phenoxy group. 
25 Terminal-modified PC: Same as above. 

PC-PDMS: Same as above. 
Terminal-modified PC-PDMS: 

This is the bisphenol A-polydimethylsiloxane (PDMS) copolymer obtained in the above, having a PDMS content 
of 4.0 % by weight and a viscosity-average molecular weight of 17,100, and terminated with p-docosylphenoxy 
30 group. 

(E) Styrenic resin: 

[0151] 

35 

HIPS (high-impact polystyrene): IDEMITSU PS IT44 (from Idemitsu Petrochemical). 

This is a polybutadiene-styrene graft copolymer, having a rubber content of 1 0 % by weight and MFR of 8 g/ 
10 min (measured at 200°C under a load of 49.03 N according to JIS K 7210). 

ABS (acrylonitrile-butadiene-styrene copolymer): DP-611 (from Technopolymer), having MFR of 2 g/1 0 min. 

40 

(D) Polyfluoro-olefin resin: 
[0152] 

45 PTFE: Same as above. 

(B) Silicone compound: 
[0153] 

50 

Silicone-1 : Same as above. 

Silicone-2: KC-89 (from Shin-etsu Chemical Industry). 
[0154] This is methoxy group-having dimethylsilicone, having a kinematic viscosity of 20 mm 2 /sec. 

55 
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(F) Inorganic filler: 
[0155] 

5 Talc: FFR (from Asada Milling), having a mean particle size of 0.7 \im. 

[0156] The test methods are the same as those mentioned hereinabove. 

10 
15 
20 
25 
30 
35 
40 
45 
50 
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[0157] From the data in Tables 11-1 and 1 1-2, it is obvious that the moldability (melt fiowability) of the polycarbonate 
resin composition of the invention is good and the moldings of the composition have high impact strength. In addition, 
the resin moldings are resistant to grease and are recyclable. 

5 [III] Third Aspect of the Invention: 

[0158] The component (A) of the resin composition of the third aspect of the invention (in this section, the "third 
aspect of the invention" will be simply referred to as "the invention") is an aromatic polycarbonate-polyorganosiloxane 
copolymer having a terminal group of formula (II 1-1) mentioned above (this is hereinafter abbreviated as PC-PDMS 
10 copolymer). For example, it includes copolymers disclosed in Japanese Patent Laid-Open Nos. 29695/1975, 
292359/1991, 202465/1992, 81620/1996, 302178/1996 and 7897/1998. For it, preferred are copolymers having an 
aromatic polycarbonate moiety of structural units of the following structural formula (II I -3) and a polyorganosiloxane 
moiety of structural units of the following structural formula (III-4) in the molecule. 

15 



(R 3 )b (R 4 )c 0 

(m " 3) 



30 



T R -T?' °t"? i_R, " c T • • ■ < ni " 4 > 



[0159] In these, R 3 and R 4 each represent an alkyl group having from 1 to 6 carbon atoms, or a phenyl group, and 
they may be the same or different. R 5 to R 8 each represent an alkyl group having from 1 to 6 carbon atoms, or a phenyl 
group, preferably a methyl group. R 5 to R 8 may be the same or different. i 
35 [01 60] R 9 represents an aliphatic or aromatic organic residue, preferably an o-allylphenol residue, a p-hydroxystyrene 
residue or a eugenol residue. 

[0161] Z represents a single bond, an alkylene group having from 1 to 20 carbon atoms, an alkylidene group having 
from 1 to 20 carbon atoms, a cycloalkylene group having from 5 to 20 carbon atoms, or a cycloalkylidene group having 
from 5 to 20 carbon atoms, or a bond of -S0 2 - ( -SO-, -S-, -O- or -CO-. Preferably, it is : an isopropylidene group. 
40 [0162] b and c each indicate an integer of from 0 to 4, preferably 0. n indicates an integer of from 1 to 500, preferably 
from 5 to 100. 

[01 63] The PC-PDMS copolymer may be produced, for example, by dissolving a previously-prepared aromatic poly- 
carbonate oligomer (hereinafter abbreviated as PC oligomer), which is to form the aromatic polycarbonate moiety of 
the copolymer, and a previously-prepared polyorganosiloxane terminated with a reactive group such as an o-allylphe- 

45 nol, p-hydroxystyrene or eugenol residue (reactive PDMS), which is to form the polyorganosiloxane moiety of the 
copolymer, in a solvent such as methylene chloride, chlorobenzene or chloroform, then adding thereto an aqueous 
alkali hydroxide solution of a diphenol, and reacting them in a mode of interfacial polycondensation in the presence of 
a tertiary amine (e.g., triethylamine) or a quaternary ammonium salt (e.g., trimethylbenzylammonium chloride) serving 
as a catalyst and in the presence of an ordinary terminal stopper of a phenol compound of the following general formula 

so (in-5): 



HO-""* (R ' )a ' • ' ( UI " 5) 



wherein R 1 and a have the same meanings as above. 
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[0164] Concretely, for example, the terminal stopper includes phenol, p-cresol, p-tert-butylphenol, p-tert-octylphenol, 
p-cumytphenol, p-nonylphenol, p-tert-amylphenol, bromophenol, tribromophenol, pentabromophenol. For it, preferred 
are non-halogen compounds for protecting the environment. 

[0165] The PC oligomer to be used in producing the PC-PDMS copolymer is readity prepared, for example, by re- 
acting a diphenol of the following general formula (III-6): 

„^^0„ • • • ( "1-6) 

wherein R 3 , R 4 , Z, b and c have the same meanings as above, with a carbonate precursor such as phosgene or a 
carbonate compound, in a solvent such as methylene chloride. 

[0166] Concretely, for example, it may be prepared through reaction of a diphenol with a carbonate precursor such 
as phosgene or through interesterification of a carbonate precursor such as diphenyl carbonate with a diphenol, in a 
solvent such as methylene chloride. 

[0167] The diphenol of formula (III-6) includes, for example, 4,4'-dihydroxydiphenyl; bis(4-hydroxyphenyl)alkanes 
such as 1,1-bis(4-hydroxyphenyl)methane, 1 ,1-bis(4-hydroxyphenyl)ethane, 2,2-bis(4-hydroxyphenyl)propane; bis 
(4-hydroxyphenyl) oxide; bis(4-hydroxyphenyl) sulfide; bis(4-hydroxyphenyl) sulfone; bis(4-hydroxyphenyl) sulfoxide; 
bis(4-hydroxyphenyl) ether; and bis(4-hydroxyphenyl) ketone. Of those, preferred is 2,2-bis(4-hydroxyphenyl)propane 
(bisphenol A). Singly or as combined, one or more of these diphenols may be used for the reaction. 
[0168] The carbonate compound includes, for example, diaryl carbonates such as diphenyl carbonate; and dialkyl 
carbonates such as dimethyl carbonate, diethyl carbonate. 

[0169] In the invention, the PC oligomer for use in producing the PC-PDMS copolymer may be a homopolymer or 
copolymer with one or more diphenols mentioned above. In addition, it may also be a thermoplastic random branched 
polycarbonate prepared by combining the diphenol with a polyfunctional aromatic compound. For it, the branching 
agent (polyfunctional aromatic compound) includes, for example, 1,1,1-tris(4-hydroxyphenyl)ethane, a,a'a M -tris(4-hy- 
droxyphenyl)-1,3,5-triisopropylbenzene, 1-[a-methyl-a-(4'-hydroxyphenyl)ethyl]-4-[a',a , -bis(4 ,, -hydroxyphenyl)ethyl] 
benzene.phloroglucine.trimellitic acid, isatin-bis(o-cresol). 

[0170] The component (A) may be produced in the manner as above, but in general, it contains a by-product of 
aromatic polycarbonate. Accordingly, the component (A) produced in the manner as above is an aromatic polycarbonate 
resin that contains PC-PDMS copolymer, and its viscosity-average molecular weight preferably falls between 10,000 
and 40,000 as a whole, more preferably between 12,000 and 30,000. Also preferably, the polyorganosiloxane content 
of the component (A) is from 0.5 to 1 0 % by weight of the total polycarbonate resin that contains the component (A). 
[0171] The polymer produced according to the method mentioned above is terminated by the group of formula (III- 
1 ) substantially at one or both ends of the molecule. 

[0172] The component (B) of the resin composition of the invention is an aromatic polycarbonate having a terminal 
group of formula (HI-2) mentioned above (this is hereinafter abbreviated as terminal-modified polycarbonate), and its 
viscosity-average molecular weight preferably falls between 10,000 and 40,000, more preferably between 12,000 and 
30,000. 

[0173] In formula (III-2), R 2 is an alkyl group having from 21 to 35 carbon atoms, and it may be linear or branched. 
[0174] In this, the alkyl group may be at any of p-, m- or o-position, but is preferably at p-position. 
[0175] The terminal-modified polycarbonate may be readily prepared by reacting a diphenol with phosgene or a 
carbonate compound. 

[0176] Concretely, for example, it is prepared through reaction of a diphenol with a carbonate precursor such as 
phosgene or through interesterification of a carbonate precursor such as diphenyl carbonate with a diphenol, in a 
solvent such as methylene chloride in the presence of a catalyst such as triethylamine and a specific terminal stopper. 
[0177] The diphenol may be the same as the compound of formula (III-6), or may differ from it. The terminal-modified 
polycarbonate may be a homopolymer or copolymer with one or more diphenols mentioned above. In addition, it may 
also be a thermoplastic random branched polycarbonate prepared by combining the diphenol with a polyfunctional 
aromatic compound. 

[0178] Examples of the carbonate compound are diaryl carbonates such as diphenyl carbonate, and dialkyl carbon- 
ates such as dimethyl carbonate, diethyl carbonate. 

[0179] For the terminal stopper, used are phenol compounds capable of forming a terminal group of formula (III-2). 
For example, used are phenol compounds of the following general formula (III-7) in which R 2 has the same meaning 
as above. 
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• ■ • ( III-7) 



[0180] Examples of such alkylphenols are docosylphenol, tetracosylphenol, hexacosylphenol, octacosylphenol, tri- 
acontylphenol, dotriacontylphenol and tetratriacontylphenol. Singly or as combined, one or more of these alkylphenols 
may be used herein. Not interfering with the effect of the invention, the alkylphenol may be combined with any other 
phenol such as an alkylphenol having at most 20 carbon atoms. 

[01 81 ] The aromatic polycarbonate produced according to the method mentioned above is terminated by the group 
of formula (III-2) substantially at one or both ends of the molecule. 

[01 82] The aromatic polycarbonate resin containing the components (A) and (B) is prepared by mixing the aromatic 
polycarbonate resin containing the component (A) with the component (B). If desired, it may contain any other ordinary 
aromatic polycarbonate resin. Preferably, however, the viscosity-average molecular weight of the additional aromatic 
polycarbonate resin falls between 10,000 and 40,000, more preferably between 12,000 and 30,000. The aromatic 
polycarbonate resin may be prepared in the same manner as that for preparing the component (B), using, as the 
terminal stopper, the ordinary phenol compound of formula (III-5). The diphenol for it may be the same as or different 
from the diphenol of formula (III-6) to be used in producing the component (A) as well as the diphenol used in producing 
the component (B). 

[01 83] Preferably, the viscosity-average molecular weight of the total aromatic polycarbonate resin that contains the 
components (A) and (B) falls between 10,000 and 40,000, more preferably between 12,000 and 30,000, even more 
preferably between 14,000 and 26,000. If its molecular weight is too low, the mechanical strength of the resin compo- 
sition of the invention will be low; but if too high, the flowability of the resin composition of the invention will be poor. 
[0184] The polyorganosiloxane content of the component (A) preferably falls between 0.1 and 2 % by weight of the 
total aromatic polycarbonate resin that contains the components (A) and (B) for better flame retardancy of the resin 
composition of the invention. More preferably, it falls between 0.2 and 1 .5 % by weight, even more preferably between 
0.5 and 1 .3 % by weight. 

[01 85] Also preferably, the amount of the component (B) , polycarbonate is at least 1 0 % by weight of the total aromatic 
polycarbonate resin that contains the components (A) and (B), more preferably between 30 and 90 % by weight, even 
more preferably between 40 and 80 % by weight. If the amount of the component (B) is smaller than 10 % by weight, 
the flowability of the composition of the invention could not be increased. 

[01 86] The component (C), fibril-forming polytetrafluoroethylene having a mean molecular weight of at least 500,000 
(hereinafter this is abbreviated as PTFE) to be in the resin composition of the invention is for enhancing the ability of 
the resin composition not to drip in melt, and it therefore enhances the flame retardancy of the composition. Its mean 
molecular weight must be at least 500,000, and is preferably from 500,000 to 10,000,000, more preferably from 
1,000,000 to 10,000,000. 

[0187] The amount of the component (C) in the resin composition is from 0.05 to 1 part by weight, preferably from 
0.1 to 0.5 parts by weight relative to 1 00 parts by weight of the aromatic polycarbonate resin therein that contains the 
components (A) and (B). If the amount is larger than 1 part by weight, it is unfavorable since too much PTFE will have 
negative influences on the impact resistance and the appearance of the resin moldings and, in addition, the resin 
strands containing too much PTFE will meander when the resin composition is kneaded and extruded out, and if so, 
it is impossible to stably produce resin pellets . On the other hand, if its amount is smaller than 0.05 parts by weight, 
the component (C) will be ineffective for melt drip inhibition. Within the preferred range, the component (C) is more 
effective for melt drip inhibition and enhances the flame retardancy of the resin composition. 
[0188] The fibril-forming PTFE for the component (C) is not specifically defined, including, for example, Teflon 6-J 
(trade name from Mitsui-DuPont Fluorochemical), Polyflon D-1 and Polyflon F-103 (trade names from Daikin Industry), 
Argoflon F5 (trade name from Montefluos), Polyflon MPA, FA-100 (trade names from Daikin Industry). These poly- 
tetrafluoroethylenes (PTFE) may be used either singly or as combined. 

[0189] The fibril-forming polytetrafluoroethylene (PTFE) as above may be obtained, for example, by polymerizing 
tetrafluoroethylene in an aqueous solvent in the presence of sodium, potassium or ammonium peroxydisulfide, under 
a pressure falling between 7 and 700 kPa, at a temperature falling between 0 and 200°C, preferably between 20 and 
100°C. 

[01 90] The component (D) of the resin composition of the invention is an aromatic polycarbonate-pofyorganosiloxane 
copolymer having a terminal group of formula (III-2') mentioned above (this is hereinafter abbreviated as terminal- 
modified PC-PDMS copolymer). 

[0191] In formula (III-2'), R 2 * is an alkyl group having from 21 to 35 carbon atoms, which is the same as R 2 mentioned 
above. 
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[01 92] The terminal-modified PC-PDMS copolymer is a copolymer that comprises an aromatic polycarbonate moiety 
and a polysiloxane moiety, and its skeleton except the terminal group is the same as that of PC-PDMS in the first 
aspect of the invention. For it, preferred are copolymers having an aromatic polycarbonate moiety of structural units 
of the above-mentioned structural formula (III-3) and a polyorganosiloxane moiety of structural units of the above- 

s mentioned structural formula (III-4) in the molecule. 

[0193] Like the PC-PDMS copolymer mentioned above, the terminal-modified PC-PDMS copolymer may be pro- 
duced, for example, by dissolving a previously-prepared aromatic polycarbonate oligomer (hereinafter abbreviated as 
PC oligomer) , which is to form the aromatic polycarbonate moiety of the copolymer, and a previously-prepared poly- 
- organosiloxane terminated with a reactive group such as an 6-allylphenol, p-hydroxystyrene or eugenol residue (re- 

10 active PDMS), which is to form the polyorganosiloxane moiety of the copolymer, in a solvent such as methylene chloride, 
chlorobenzene or chloroform, then adding thereto an aqueous alkali hydroxide solution of a diphenol, and reacting 
them in a mode of interracial polycondensation in the presence of a tertiary amine (e.g., triethylamine) or a quaternary 
ammonium salt (e.g., trimethylbenzylammonium chloride) serving as a catalyst and in the presence of a terminal stopper 
of a phenol compound of the following general formula (III-7'): 



wherein R 2 ' has the same meaning as above. 

[0194] In formula (III-7'), R 2 ' has the same meaning as R 2 mentioned above.. 

[0195] The PC oligomer to be used in producing the terminal-modified PC-PDMS copolymer is readily prepared, for 
25 example, by reacting a diphenol of formula (III-6) with a carbonate precursor such as phosgene or a carbonate com- 
pound in a solvent such as methylene chloride. 

[0196] Concretely, for example, it may be prepared through reaction of a diphenol with a carbonate precursor such 
as phosgene or through interesterification of a carbonate precursor such as diphenyl carbonate with a diphenol, in a 
solvent such as methylene chloride,' 
30 [0197] The carbonate compound includes, for example, diaryl carbonates such as diphenyl carbonate; and dialkyl 
carbonates such as dimethyl carbonate, diethyl carbonate. 

[0198] In the invention, the PC oligomer for use in producing the terminal-modified PC-PDMS copolymer may be a 
homopolymer or copolymer with one or more diphenols mentioned above. In addition, it may also be a thermoplastic 
random branched polycarbonate prepared by combining the diphenol with a polyfunctional aromatic compound. For 
35 it, the branching agent (polyfunctional aromatic compound) includes, for example, 1,1 l 1-tris(4-hydroxyphenyl)ethane, 
a,a , a"-tris(4-hydroxyphenyl)-1,3,5-triisopropylben2ene, 1-[a-methyl-a-(4'-hydroxyphenyl)ethyl]-4-[a , ,a'-bis(4"-hydrox- 
yphenyl)ethyl]benzene, phloroglucine, trimellitic acid, isatin-bis(o-cresol). 

[0199] The component (D) may be produced in the manner as above, but in general, it contains a by-product of 
aromatic polycarbonate having a terminal group of formula (MI-2') (this is hereinafter abbreviated as terminal-modified 
polycarbonate). Accordingly, the component (D) produced in the manner as above is an aromatic polycarbonate resin 
that contains the terminal-modified PC-PDMS copolymer, and its viscosity-average molecular weight preferably falls 
between 10,000 and 40,000 as a whole, more preferably between 12,000 and 30,000. 

[0200] Also preferably, the polyorganosiloxane content of the component (D) is from 0.5 to 1 0 % by weight of the 
total aromatic polycarbonate resin that contains the component (D). 
45 [0201] The polymer produced according to the method mentioned above is terminated by the group of formula (III- 
2') substantially at one or both ends of the molecule. 

[0202] In the invention, the aromatic polycarbonate resin containing the component (D), which is produced according 
to the method mentioned above, may be directly used as it is. If desired, however, it may be combined with any other 
ordinary aromatic polycarbonate resin or an additional terminal-modified aromatic polycarbonate resin produced sep- 

50 arately from it. In that case, the sum of the amount of the terminal-modified PC-PDMS copolymer for the component 
(D) and the amount of the terminal-modified polycarbonate is preferably at least 1 0 % by weight of the total aromatic 
polycarbonate resin that contains the component (D), more preferably at least 30 % by weight, even more preferably 
at least 50 % by weight. If it is smaller than 10 % by weight, the flowability of the composition of the invention could 
not be improved. Also preferably the additional aromatic polycarbonate resin has a viscosity-average molecular weight 

55 of from 10,000 to 40,000, more preferably from 12,000 to 30,000. 

[0203] The aromatic polycarbonate resin is not specifically defined, and may be readily produced by reacting a diphe- 
nol with phosgene or a carbonate compound. 

[0204] Concretely, for example, it may be produced by reacting a diphenol with a carbonate precursor such as phos- 
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gene or by interesterifying a carbonate precursor such as diphenyl carbonate with a diphenol, in a solvent such as 
methylene chloride in the presence of a catalyst such as triethylamine and a terminal stopper. 
[0205] The diphenol may be the same as or different from the compound of formula (III-6) used in producing the 
component (D). The polycarbonate may be a homopolymer for which one and the same diphenol is used, or a copolymer 
5 for which two or more different types of diphenols are used. Further, it may also be a thermoplastic random-branched 
polycarbonate for which the diphenol is combined with a polyfunctional aromatic compound. 
[0206] Examples of the dicarbonate compound are diary! carbonates such as diphenyl carbonate, and dialkyl car- 
bonates such as dimethyl carbonate or diethyl carbonate. 

[0207] The terminal stopper for ordinary aromatic polycarbonate resin includes, for example, phenol, p-tert-butyl- 
10 phenol, p-tert-octylphenoi, p-cumylphenol, p-nonylphenol, p-tert-amylphenol, bromophenol, tribromophenol, pentab- 
romophenol. For the terminal-modified aromatic polycarbonate resin, the phenol compound of formula (III-7') is used 
for the terminal stopper. 

[0208] Preferably, the viscosity-average molecular weight of the total aromatic polycarbonate resin that contains the 
component (D) falls between 10,000 and 40,000, more preferably between 12,000 and 30,000, even more preferably 

15 between 14,000 and 26,000. If its molecular weight is too low, the mechanical strength of the resin composition of the 
. invention will be low; but if too high, the flowability of the resin composition of the invention will be poor. 
[0209] The polyorganosiloxane content of the component (D) preferably falls between 0.1 and 2 % by weight of the 
total aromatic polycarbonate resin that contains the component (D) for better flame retardancy of the resin composition 
of the invention. More preferably, it falls between 0.2 and 1 .5 % by weight, even more preferably between 0.5 and 1 .3 

20 % by weight. . 

[0210] The component (C), fibril-forming polytetrafluoroethylene having a mean molecular weight of at least 500,000 
(hereinafter this is abbreviated as PTFE) to be in the resin composition of the invention is for enhancing the ability of 
the resin composition not to drip in melt, and it therefore enhances the flame retardancy of the composition. Its mean 
molecular weight must be at least 500,000, and is preferably from 500,000 to 10,000,000, more preferably from 

25 1,000,000 to 10,000,000. 

[0211] The amount of the component (C) in the resin composition is from 0.05 to 1 part by weight, preferably from 
0.1 to 0.5 parts by weight relative to 1 00 parts by weight of the aromatic polycarbonate resin therein that contains the 
component (D). If the amount is larger than 1 part by weight, it is unfavorable since too much PTFE will have negative 
influences on the impact resistance and the appearance of the resin moldings and, in addition, the resin strands con- 

30 taining too much PTFE will meander when the resin composition is kneaded and extruded out, and if so, it is impossible 
to stably produce resin pellets. On the other hand, if its amount is smaller than 0.05 parts by weight, the component 
(C) will be ineffective for melt drip inhibition. Within the preferred range, the component (C) is more effective for melt 
drip inhibition and enhances the flame retardancy of the resin composition. 

[0212] The fibril-forming PTFE for the component (C) is not specifically defined, including those mentioned herein- 
35 above for the first aspect of the invention, and it may be produced in the same manner as hereinabove. 

[0213] . Further if desired, the resin composition of the invention may contain various types of inorganic fillers, addi- 
tives, other synthetic resins and elastomers not interfering with the object of the invention [these are hereinafter ab- 
breviated as component (E)]. 

[0214] The inorganic filler may be in the polycarbonate resin composition for enhancing the mechanical strength and 
40 the durability of the composition and for increasing the amount of the composition. It includes, for example, glass fibers 
(GF), carbon fibers, glass beads, glass flakes, carbon black, calcium sulfate, calcium carbonate, calcium silicate, tita- 
nium oxide, alumina, silica, asbestos, talc, clay, mica, quartz powder. The additives are, for example, antioxidants such 
as hindered phenol compounds, phosphorus-containing compounds (e.g., phosphites, phosphates), amine com- 
pounds; UV absorbents such as benzotriazole compounds, benzophenone compounds; lubricants such as aliphatic 
45 carboxylates, paraffin, silicone oil, polyethylene wax; mold release agents, antistatic agents and colorants. 

[0215] Additional synthetic resins that may be in the resin composition of the invention are, for example, polyethylene, 
polypropylene, polystyrene, AS resin (acrylonitriie-styrene copolymer), ABS resin (acrylonitrile-butadiene-styrene co- 
polymer), and polymethyl methacrylate. The elastomers are, for example, isobutylene-isoprene rubber, styrene-buta- 
diene rubber, ethylene-propylene rubber, and acrylic elastomers. 
so [0216] The resin composition of the invention may be produced by mixing and kneading the above-mentioned com- 
ponents optionally with (E). 

[0217] Formulating and mixing the constituent components into the intended resin composition may be effected in 
any known manner, for example, using a ribbon blender, a drum tumbler, a Henschel mixer, a Banbury mixer, a single- 
screw extruder, a double-screw extruder, a cokneader or a multi-screw extruder. The temperature at which the com- 
55 ponents are mixed and kneaded generally falls between 240 and 320°C. 

[0218] Having been prepared in the manner as above, the polycarbonate resin composition of the invention may be 
molded in various molding methods of, for example, injection molding, blow molding, extrusion molding, compression 
molding, calendering, spin molding. The resulting moldings are favorable to housings and parts of electric and electronic 
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appliances that are required to be resistant to flames. * 

[0219] The invention is described more concretely with reference to its Production Examples, Examples and Com- 
parative Examples, which, however, are not intended to restrict the scope of the invention. ' 

5 [Production Example II 1-1] 

[Preparation of alkylphenol (a)] 

[0220] Starting compounds, 300 parts by weight of phenol and 110 parts by weight of 1-docosene in a molar ratio 
10 of phenol/olefin = 9/1 , and 11 parts by weight of a catalyst, strong-acid polystyrenic sulfonate cation resin (Ambertyst 
15 from Rohm and Haas) were put into a reactor equipped with a baffle and a stirring blade, and reacted at 120°C with 
stirring for 3 hours. After the reaction, the mixture was purified through distillation under reduced pressure to obtain 
an alkylphenol (a). In the resulting alkylphenol (a), the alkyl group had 22 carbon atoms. 

15 [Production Example 1 1 1 ] 

[Production of PC oligomer] 

[0221] 60 kg of bisphenol A was dissolved in 400 liters of aqueous 5 wt.% sodium hydroxide solution to prepare an 

20 aqueous solution of bisphenol A in sodium hydroxide. 

[0222] Next, the aqueous solution of bisphenol A in sodium hydroxide kept at room temperature was fed into a tubular 
reactor having an inner diameter of 10 mm and a length of 10 m, at a flow rate of 138 liters/hr via an orifice plate of 
the reactor, along with methylene chloride thereinto via the plate at a flow rate of 69 liters/hr, while, at the same time, 
phosgene was also thereinto at a flow rate of 10.7 kg/hr, and they were continuously reacted for 3 hours. The tubular 

25 reactor used herein is a jacketed tube, in which cooling" water was circulated through the jacket so as to keep the 
reaction mixture discharge at 25°C. The pH of the discharge was controlled to fall between 10 and 11 , 
[0223] The thus-obtained reaction mixture was kept static for phase separation. Its aqueous phase was removed, 
and its methylene chloride phase (220 liters) was collected to obtain a PC oligomer (concentration, 317 g/liter). The 
degree of polymerization of the PC oligomer fell between 2 and 4, and the chloroformate concentration thereof was 

30 o.7 normalities. 

[Production Example II 1-3-1] 
[Production of reactive PDMS-A] 

35 

[0224] 1483 g of octamethylcyclotetrasiloxane, 96 g of 1 ,1 ,3,3-tetramethyldisiloxane and 35 g of 86 % sulfuric acid 
were mixed and stirred at room temperature for 1 7 hours. The resulting oily phase was separated, and 25 g of sodium 
hydrogencarbonate was added thereto and stirred for 1 hour. After filtered, this was distilled in vacuum of 3 Torr (4 x 
10 2 Pa) at 150°C to remove the low-boiling fraction, and the residual oil was collected. 
40 [0225] To a mixture of 60 g of 2-allylphenol and 0.0014 g of a platinum compound, platinum chloride-alcoholate 
complex, added was 294 g of the oil at 90°c. While kept at 90 to 115°C, the resulting mixture was stirred for 3 hours. 
The resulting product was extracted with methylene chloride and washed three times with aqueous 80 % methanol to 
remove the excess 2-allylphenol. This was dried with anhydrous sodium sulfate and then heated in vacuum at 115°C 
to remove the solvent. - 

45 [0226] Through its NMR, the thus-obtained, phenol-terminated PDMS was found to have 30 repetitive dimethylsi- 
lanoxy units. 

[Production Example III-3-2] 

so [Production of reactive PDMS-B] 

[0227] This is the same as in Production Example II 1-3-1 , in which, however, 73.4 g of eugenol was used in place of 
60 g of 2-allylphenol. 

[0228] Through its NMR, the phenol-terminated PDMS obtained herein was found to have 30 repetitive dimethylsi- 
55 lanoxy units. 
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[Production Example III-3-3] 

[Production of reactive PDMS-C] 

5 [0229] This is the same as in Production Example 111-3-1 , in which, however, 18.1 g of 1,1 ,3,3-tetramethyldisiloxane 
was used. 

[0230] Through its NMR, the phenol-terminated PDMS obtained herein was found to have 150 repetitive dimethyl- 
silanoxy units. 

10 [Production Example 111-4-1] 

[Production of PC-PDMS copolymer 

[0231] 138 g of the reactive PDMS-A obtained in Production Example 1 1 1-3-1 was dissolved in 2 liters of methylene 
'5 chloride, and this was mixed with 10 liters of the PC oligomer obtained in the above. To this were added a solution of 
26 g of sodium hydroxide in 1 liter of water and 5.7 cc of triethylamine, and these were reacted by stirring at 500 rpm 
at room temperature for 1 hour. 

[0232] To the resulting reaction system, added were a solution of 600 g of bisphenol A dissolved in 5 liters of aqueous 
5.2 wt.% sodium hydroxide, 8 liters of methylene chloride, and 96 g of p-tert-butylphenol, and these were reacted by 

20 stirring at 500 rpm at room temperature for 2 hours. 

[0233] 5 liters of methylene chloride was added to the resulting reaction system, which was then washed with 5 liters 
of water, 5 liters of an alkali, 0.03-N sodium hydroxide, 5 liters of an acid, 0.2-N hydrochloric acid, and 5 liters of water 
(two times) in that order. Finally, methylene chloride was removed from this, and a flaky PC-PDMS copolymer A 1 was 
obtained. The thus-obtained PC-PDMS copolymer A 1 was dried in vacuum at 120°C for 24 hours. Its viscosity-average 

25 molecular weight was 17,000, and its PDMS content was 3.0 % by weight. The viscosity-average molecular weight 
and the PDMS content were measured as follows: 

(1 ) Viscosity-average molecular weight (Mv):' 

The viscosity of the copolymer in methylene chloride at 20°C was measured with an Ubbelohde's viscometer, 
30 and the intrinsic viscosity thereof was derived from it. The viscosity-average molecular weight (Mv) of the co- 

polymer was calculated according to the following equation: 

fo] = 1.23X 10' 5 Mv 083 . 

35 

(2) PDMS content: 

Based on the intensity ratio of the methyl peak of the jsopropyl group of bisphenol A seen at 1 .7 ppm in 1 H-NMR 
of the copolymer to the methyl peak of the dimethylsiloxane moiety seen at 0.2 ppm therein, the PDMS content of 
the copolymer was obtained. 

40 

[Production Example III-4-2] 

[Production of PC-PDMS copolymer A^ 

45 [0234] A flaky PC-PDMS copolymer A 2 was obtained in the same manner as in Production Example 1 11-4-1 , for which, 
however, 91 g of the reactive PDMS-B was used in place of 138 g of the reactive PDMS-A and 136 g of p-curhylphenol 
was used in place of 96 g of p-tert-butylphenol. Its viscosity-average molecular weight was 16,800, and its PDMS 
content was 2.0 % by weight. 

so [Production Example III-4-3] 

[Production of PC-PDMS copolymer A 3 ] 

[0235] A flaky PC-PDMS copolymer A 3 was obtained in the same manner as in Production Example 111-4-1 , for which, 
55 however, the reactive PDMS-C was used in place of the reactive PDMS-A. Its viscosity-average molecular weight was 
17,200, and its PDMS content was 3.0 % by weight. 
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[Production Example 111-5-1] 

[Production of terminal-modified polycarbonate B.,] 

5 [0236] 1 0 liters of the PC oligomer obtained in Production Example III-2 was put into a 50-liter reactor equipped with 
a stirrer, and 249 g of the alkylphenol (a) prepared in Production Example 1 1 1-1 was dissolved therein. Next, aqueous 
sodium hydroxide solution (sodium hydroxide 53 g, water 1 liter) and 5.8 cc of triethylamine were added thereto and 
reacted by stirring at 300 rpm for 1 hour. Then, the system was mixed with a solution of bisphenol A in sodium hydroxide 
(bisphenol A 720 g, sodium hydroxide 412 g, water 5.5 liters), 8 liters of methylene chloride was added thereto, and 

10 these were reacted by stirring at 500 rpm for 1 hour. After the reaction, 7 liters of methylene chloride and 5 liters of 
water were added to the system, and stirred at 500 rpm for 10 minutes. After stirring was stopped, the system was 
kept static for phase separation into an organic phase and an aqueous phase. The resulting organic phase was washed 
with 5 liters of an alkali (0.03-N NaOH), 5 liters of an acid (0.2-N HCI) and 5 liters of water (twice) in that order. Next, 
methylene chloride was evaporated away to obtain a flaky polymer. Its viscosity-average molecular weight was 1 7,500. 

15 

[Production Example 111-5-2] 

[Production of polycarbonate B 2 ] 

20 [0237] A flaky polymer was obtained in the same manner as in Production Example 111-5-1 , for which, however, 136 
g of p-n-nonylphenol was used in place of the alkylphenol (a). Its viscosity-average molecular weight was 17,400. 

[Production Example 1 11-6-1] 

25 [Production of terminal-modified PC-PDMS copolymer AJ 

[0238] 46 g of the reactive PDMS-A obtained in Production Example 1 11-3-1 was dissolved in 2 liters of methylene 
chloride, and this was mixed with 10 liters of the PC oligomer obtained in Production Example lll-2.To this were added 
a solution of 26 g of sodium hydroxide in 1 liter of water and 5.7 cc of triethylamine, and these were reacted by stirring 
30 at 500 rpm at room temperature for 1 hour. 

[0239] To the resulting reaction system, added were a solution of 600 g of bisphenol A dissolved in 5 liters of aqueous 
5.2 wt.% sodium hydroxide, 8 liters of methylene chloride, and 249 g of the alkylphenol (a), and these were reacted 
by stirring at 500 rpm at room temperature for 2 hours. 

[0240] 5 liters of methylene chloride was added to the resulting reaction system, which was then washed with 5 liters 
35 of water, 5 liters of an alkali, 0.03-N sodium hydroxide, 5 liters of an acid, 0.2-N hydrochloric acid, and 5 liters of water 
(two times) in that order. Finally, methylene chloride was removed from this, and a flaky terminal-modified PC-PDMS 
copolymer A 4 was obtained. This was dried in vacuum at 120°C for 24 hours. Its viscosity-average molecular weight 
was 1 7,500, and its PDMS content was 1 .0 % by weight. 

40 [Production Example III-6-2] 

[Production of terminal-modified PC-PDMS copolymer Ag] 

[0241] A flaky terminal-modified PC-PDMS copolymer A 5 was obtained in the same manner as in Production Example 
45 lil-6-1, for which, however, 91 g of the reactive PDMS-B was. used in place of the reactive PDMS-A. Its viscosity- 
average molecular weight was 1 7,000, and its PDMS content was 2.0 % by weight. 

[Production Example III-6-3] . 

so [Production of terminal-modified PC-PDMS copolymer Ag] 

[0242] A flaky terminal-modified PC-PDMS copolymer Aq was obtained in the same manner as in Production Example 
111-6-1, for which, however, 138 g of the reactive PDMS-B was used in place of the reactive PDMS-A. Its viscosity- 
average molecular weight was 17,000, and its PDMS content was 3.0 % by weight. 
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[Production Example III-6-4] 

[Production of terminal-modified PC-PDMS copolymer A 7 ] 

5 [0243] A flaky terminal-modified PC-PDMS copolymer A 7 was obtained in the same manner as in Production Example 
111-6-1, for which, however, the reactive PDMS-B was used in place of the reactive PDMS-A. Its viscosity-average 
molecular weight was 17,100, and its PDMS content was 1 .0 % by weight. 

[Production Example III-6-5] 

[Production of terminal-modified PC-PDMS copolymer A 8 ] 

[0244] A flaky terminal-modified PC-PDMS copolymer A 8 was obtained in the same manner as in Production Example 
111-6-1, for which, however, the reactive PDMS-C was used in place of the reactive PDMS-A. Its viscosity-average 
15 molecular weight was 1 7,200, and its PDMS content was 1 .0 % by weight. 

[Production Example IH : 6-6] 

[Production of PC-PDMS copolymer Ag] 

20 

[0245] Aflaky PC-PDMS copolymer A 9 was obtained in the same manner as in Production Example 111-6-1 , for which, 
however, 96 g of p-tert-butylphenol was used in place of the alkylphenol (a) prepared in Production Example 111-1 . Its 
viscosity-average molecular weight was 1 7,000, and its PDMS content was 1 .0 % by weight. 

25 [Production Example III-6-7] 

[Production of PC-PDMS copolymer A 10 ] 

[0246] A flaky PC-PDMS copolymer A 10 was obtained in the same manner as in Production Example 111-6-1, for 
30 which, however, 141 g of p-nonylphenol was used in place of the alkylphenol (a) prepared in Production Example III- 
1 . Its viscosity-average molecular weight was 1 7,000, and its PDMS content was 1.0% by weight. 

[Examples 111-1 to III-3, and Comparative Examples 111-1 to III-4] 

35 [0247] The PC-PDMS copolymers A 1 to A3 and the terminal-modified polycarbonates B 1 and B 2 that had been pre- 
pared in Production Examples, and commercially-available polycarbonate and PTFE were blended in different ratios 
as in Table 111-1 (in this Table and also in the following Tables III-2, Ml-3 and ill-4, "Example 111-1" is simply designated 
as "Example 1" and the same shall apply to Comparative Examples), fed into a vented double-screw extruder (TEM- 
35B from Toshiba Kikai), kneaded therein at 280°C, and then pelletized. The commercially-available polycarbonate is 

40 Idemitsu Petrochemical's Toughlon FN1700A (having a viscosity-average molecular weight of 17,200); and PTFE is 
Montefluos' Argoflon F5. 

[0248] To the compositions of Example 111-1 and Comparative Example II 1-1 , added was 0.05 parts by weight of an 
antioxidant, Asahi Denka industry's PEP36 [bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol diphosphate]. 
[0249] The resulting pellets were dried in hot air at 120°C for 5 hours. Using Toshiba Kikai's IS100EN (injection- 
45 molding machine), the pellets were molded at 280°C into test pieces. The mold temperature was 80°C. These test 
pieces were tested for their combustibility, Izod impact strength and spiral flow length (SFL) according to the test 
methods mentioned below. The test results are given in Table III-2. 

(1) Combustibility: 

so This is based on the UL94 Standard. Samples having a thickness of 1 .5 mm are tested for vertical combustion 

according to Underlighters Laboratory Subject 94. 

(2) Izod impact strength: 

Measured according to JIS K 711 0. Five samples of the same resin composition are tested in the same manner 
and their data are averaged. 
55 (3) SFL: 

The pellets are injection-molded to give a melt flow of 2 mm thick. The injection pressure is 80 kg/cm 2 (7.84 
MPa), the resin temperature is 280°C, and the mold temperature is 80°C. 
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[Examples III-4 to III-8, and Comparative Examples III-5, III-6] 

[0250] The terminal -modified PC-PDMS copolymers A 4 to A 8 and the PC-PDMS copolymers A 9 , A 10 that had been 
prepared in Production Examples, and commercially-available polycarbonate and PTFE were blended in different ratios 
5 as in Table III-3, fed into a vented double-screw extruder (TEM-35B from Toshiba Kikai), kneaded therein at 280°C, 
and then pelletized. The commercially-available polycarbonate is Idemitsu Petrochemicals Toughlon FN1700A (having 
a viscosity-average molecular weight of 17,200); and PTFE is Montefluos' Argoflon F5. 

[0251] To the compositions of Example III-4 and Comparative Example III-5, added was 0.05 parts by weight of an 
antioxidant, Asahi Denka Industry's PEP36 [bis(2,6-di-tert-butyl-4-methylphenyl)pentaerythritol diphosphite]. 
w [0252] The resulting pellets were dried in hot air at 120°C for 5 hours. Using Toshiba Kikai's IS100EN (injection- 
molding machine), the pellets were molded at 280°C into test pieces. The mold temperature was 80°C. These test 
pieces were tested for their combustibility, Izod impact strength and spiral flow length (SFL) according to the test 
methods mentioned above. The test results are given in Table III-4. 
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[0253] From Tables III-2 and MI-4, it is understood that the samples of Examples are better than those of Comparative 
Examples in point of the flowability and the impact resistance. 

INDUSTRIAL APPLICABILITY 

5 

[0254] In its first aspect, the invention provides a colored polycarbonate resin composition of which the advantages 
are that its flowability is improved not detracting from the impact resistance of the resin moldings, and especially the 
glossiness of the injection moldings of the resin composition is extremely good. Therefore, the polycarbonate resin 
composition of the first aspect of the invention is favorable, for example, to colored parts of electric and electronic 

10 appliances, electrically-powered tools and cameras. 

[0255] In its second aspect, the invention provides a polycarbonate resin composition which does not contain a 
halogen or phosphorus-containing flame retardant but contains only minor additives: The impact resistance, the melt 
flowability and the flame retardancy of the resin composition and its moldings are all good. In addition, the resin com- 
position and its moldings are well recyclable because of their good recyclability, and the resin composition can be 

15 molded into thin-walled and large-sized moldings because of its good moldability. The invention of this aspect therefore 
contributes towards solving various environmental problems with plastics and saving natural resources. Accordingly, 
the invention will expand the applicability of polycarbonate resin to electric and electronic appliances including those 
for household use, OA appliances and information appliances and to automobile parts. 

[0256] In its third aspect, the invention provides a polycarbonate resin composition of good flowability, impact resist- 
20 ance and flame retardancy. Accordingly, the resin composition of the third aspect of the invention is favorable, for 
example, to the field of electric and electronic appliances (housings, parts). 
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Claims 

1. A colored polycarbonate resin composition, which comprises 100 parts by weight of a polycarbonate resin com- 
prising from 10 to 100 % by weight of an aromatic polycarbonate (A) having a terminal group of the following 
general formula (1-1): 



c R . - • • (i-D 



wherein R 1 represents an alkyl group having from 10 to 35 carbon atoms, 

and from 0 to 90 % by weight of an aromatic polycarbonate (B) having a terminal group of the following general 
formula (I-2): 



ft /^>r (R * )a • • • d-2) 



wherein R 2 represents an alkyl group having from 1 to 9 carbon atoms, an aryl group having from 6 to 20 carbon 
atoms, or a halogen atom, and a indicates an integer of from 0 to 5, 
and from 5 to 150 parts by weight of an inorganic filler (C). 

so 2. The polycarbonate resin composition as claimed in claim 1 , wherein the inorganic filler (C) is glass fibers. 

3. The polycarbonate resin composition as claimed in claim 1 or 2, wherein R 1 in formula (1-1) is a branched alkyl 
group having from 10 to 35 carbon atoms. 

55 4. The polycarbonate resin composition as claimed in any of claims 1 to 3, wherein the polycarbonate resin has a 
viscosity-average molecular weight of from 10,000 to 40,000. 

5. Parts of electric and electronic appliances, parts of electrically-powered tools and parts of cameras, for which is 
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used the polycarbonate resin composition of any of claims 1 to 4. 

6. A polycarbonate resin composition, which comprises 1 00 parts by weight of a polycarbonate-based resin (A) that 
contains a polycarbonate resin terminated with a phenoxy group having an alkyl group with from 21 to 35 carbon 
atoms, from 0. 1 to 1 0 parts by weight of a functional group-having silicone compound (B), and from 0.2 to 1 0 parts 
by weight of a core/shell-type, grafted rubber-like elastomer (C). 

7. The polycarbonate resin composition as claimed in claim 6, wherein the polycarbonate-based resin (A) contains 
at least a polycarbonate-polyorganosiloxane copolymer and the polyorganosiloxane content of the polycarbonate- 
based resin is from 0.1 to 1 0 % by weight. 

8. The polycarbonate resin composition as claimed in claim 6 or 7, which further contains from 0.02 to 5 parts by 
weight, relative to 1 00 parts by weight of the polycarbonate-based resin (A) therein, a polyfiuoro-olefin resin (D). 

9. A polycarbonate resin composition, which comprises 1 00 parts by weight of a resin mixture of from 1 to 99 % by 
weight of a polycarbonate-based resin (A) that contains a polycarbonate resin terminated with an alkylphenol of 
which the alkyl group has from 21 to 35 carbon atoms, and from 1 to 99 % by weight of a styrenic resin (E), and 
from 0.01 to 5 parts by weight of a polyfluoro-olefin resin (D). 

10. The polycarbonate resin composition as claimed in claim 9, wherein the polycarbonate-based resin (A) contains 
at least a polycarbonate-polyorganosiloxane copolymer and the polyorganosiloxane content of the polycarbonate- 
based resin is from 0.1 to 10 % by weight. 

11. The polycarbonate resin composition as claimed in claim 9 or 10, wherein the resin mixture comprises from 70 to 
98 % by weight of the polycarbonate-based resin (A) and from 2 to 30 % by weight of a rubber-modified styrenic 
resin as the component (E). 

12. The polycarbonate resin composition as claimed in any of claims 9 to 11 , which further contains from 0.1 to 10 
parts by weight, relative to 1 00 parts by weight of the resin mixture of (A) and (E) therein, a functional group-having 
silicone compound (B). 

13. The polycarbonate resin composition as claimed in any of claims 9 to 12, which further contains from 1 to 100 
parts by weight, relative to 100 parts by weight of the resin mixture of (A) and (E) therein, an inorganic filler (F). 

14. Moldings of the polycarbonate resin composition of any of claims 6 to 1 3. 

15. Housings or parts of electric and electronic appliances, for which is used the polycarbonate resin composition of 
any of claims 6 to 13. 

16. A polycarbonate resin composition, which comprises 100 parts by weight of an aromatic polycarbonate resin that 
contains an aromatic polycarbonate-polyorganosiloxane copolymer (A) having a terminal group of the following 
general formula (111-1): 



wherein R 1 represents an alkyl group having from 1 to 9 carbon atoms, an aryl group having from 6 to 20 carbon 
atoms, or a halogen atom, and a indicates an integer of from 0 to 5, 

and an aromatic polycarbonate (B) having a terminal group of the following general formula (III-2): 




( in-i) 
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9 y^y-R* ; • - ( ni-2) 
— o-c-o-<(3) 

wherein R 2 represents an alkyl group having from 21 to 35 carbon atoms, 

and from 0.05 to 1 part by weight of a fibril-forming polytetrafluoroethylene (C) having a mean molecular weight 
of at least 500,000. 

17. The polycarbonate resin composition as claimed in claim 16, wherein the aromatic polycarbonate resin that con- 
tains the components (A) and (B) has a viscosity-average molecular weight of from 1 0,000 to 40,000. 

1 8. The polycarbonate resin composition as claimed in claim 1 6 or 1 7, wherein the polyorganosiloxane content of the 
15 component (A) is from 0.1 to 2 % by weight of the aromatic polycarbonate resin that contains the components (A) 

and(B). 
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19, The polycarbonate resin composition as claimed in any of claims 1 6 to 1 8, wherein the ratio of the component (B) 
is at least 10 % by weight of the aromatic polycarbonate resin that contains the components (A) and (B). 

20. A polycarbonate resin composition, which comprises 1 00 parts by weight of an aromatic polycarbonate resin that 
contains an aromatic polycarbonate-polyorganosiloxane copolymer (D) having a terminal group of the following 
general formula (111-2'): 



9 /^yR r . . . ( m-2 ' ) 



wherein R 2 ' represents an alkyl group having from 21 to 35 carbon atoms, 

and from 0.05 to 1 part by weight of a fibril-forming polytetrafluoroethylene (C) having a mean molecular weight 
of at least 500,000. 

35 21. The polycarbonate resin composition as claimed in claim 20, wherein the aromatic polycarbonate resin that con- 
tains the component (D) has a viscosity-average molecular weight of from 1 0,000 to 40,000. 

22. The polycarbonate resin composition as claimed in claim 20 or 21 , wherein the polyorganosiloxane content of the 
component (D) is from 0.1 to 2 % by weight of the aromatic polycarbonate resin that contains the component (D). 



23. Housings or parts of electric and electronic appliances, for which is used the polycarbonate resin composition of 
any of claims 16 to 22. 
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Fig. 1 
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